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ANALYSISOF C.A.P.E. FINDINGSON

1990 PES TECHNICAL ISSUES
Sally M. Obenski

Section |: Background

On July 15, 1991, Secretary of Commerce Robert A. Mosbacher announced his decision® that
according to eight pre-established guidelines?, the Census Bureau had failed to demonstrate that the
1991 Post Enumeration Survey (PES) adjusted counts improved the 1990 census counts at all
geographic levels. He cited this conclusion as his basis for not adjusting the 1990 census counts.
However, he requested that the Census Bureau continue analyzing the PES datato seeif technical
concerns could be overcome so that the population base for the intercensal population estimates could
be adjusted. Consequently, the Census Bureau established the Committee on Adjustment of

Postcensal Estimates (C.A.P.E.) that continued extensive research begun in 1990 in an attempt to solve
technical concerns about adjustment identified by Secretary Mosbacher.

In August 1992, C.A.P.E. issued its report and concluded that, on average, an adjustment to the 1990
base at the national and state levels for use in intercensal estimates would lead to an improvement in
accuracy in those estimates.® The conclusion was not unanimous, but the large mgjority of the
Committee agreed with the finding. The C.A.P.E. did not find that adjustment improved accuracy at
small geographic areas (generally less than 100,000). Additionally, while some of the technical
concerns identified by Secretary Mosbacher were fully resolved, others were not. These technical
concerns centered around types and levels of errorsin the PES. In January 1993, Census Bureau
Director Barbara E. Bryant announced her decision not to adjust the population base for the intercensal
popul ation estimates with the PES findings for reasons similar to Secretary Mosbacher’ s--improvement
could not be seen at all geographic levels used by intercensal data. *

156 Fed. Reg. 33582-33642 (July 22, 1991).
255 Fed. Reg. 9838-9661 (March 15,1990).

3 Assessment of Accuracy of Adjusted Versus Unadjusted 1990 Census Base for Usein
Intercensal Estimates,” Report of the Committee on Adjustment of Postcensal Estimates, Bureau of the
Census, Department of Commerce, August 7, 1992.

458 Fed. Reg. 69-78 (January 4, 1993).



The purposes of thisanalysis areto (1) describe the technical issues addressed by C.A.P.E., (2)
discuss mgjor findings, and (3) provide issue statuses as applied to the Census 2000 Accuracy and
Coverage Evaluation (A.C.E.) survey.®

Section |I: Technical Issues Reviewed by C.A.P.E.

C.A.P.E. wasto investigate potential census adjustment for intercensal population estimates. Theissue
facing the Committee was whether the potential error in the PES adjustment was at a sufficiently low
level to recommend the inclusion of results into intercensal estimates. Estimating the census undercount
with acceptably small error and, in turn, using that knowledge to improve the census counts for al levels
of geography were two complex and difficult tasks. The PESrelied on Dua System Estimation (DSE)
methodology that can be summarized as follows:

Selected arandom sample of block clusters and listed the housing units;

After the census enumeration, conducted interviews with the sasmpled people and
determined their address on Census Day;

Attempted to match the interviewed people to their enumerations in the census at their
Census Day addresses, searching outside the block to neighboring blocks if necessary;
Resolved cases where a match was not confirmed by attempting to obtain more
information from the respondents,

Used information from similar people to “impute” missing information;

In the sample blocks, determined whether census enumerations were correct or instead
erroneous because of duplication, errorsin applying definitions, other respondent
errors, or fabrications by census interviewers;

Divided the entire country into poststrata, groupings of people by race, Hispanic
origin, age, sex, tenure, and other predefined variables, who were expected to have
similar undercount rates;

Computed DSEs for each poststratum from estimated match rates, rates of erroneous
enumerations, and census results;

Compared the DSE to the census count for each poststratum to compute a coverage
factor (the relative measure of how much the poststratum was over- or undercounted);

°A detailed discussion on how C.A.P.E. determined whether adjusted or unadjusted numbers
were more accurate using loss functionsis described in “Analysis of C.A.P.E. Findings on PES
Accuracy at Varying Geographic Areas,” Sally Obenski and Robert Fay, U.S. Census Bureau, June 9,
2000.



1 Applied the coverage factor for each poststratum at every geographic level of interest;
and
1 Tabulated the adjusted census results.

When C.A.P.E. began discussing whether to adjust the base for intercensal estimates, it started by
reviewing five technical issues raised by Secretary Mosbacher about whether to adjust the

1990 census. Each involved concerns about error in the PES/DSE system that affect the quality and
reliability of the PES estimates.

First Issue: Could problemsin the smoothing model be resolved?

The 1990 PES design included 1,392 different poststrata. Poststratification is the dividing up of the
population into groups with similar capture probabilities, i.e., undercounts. They were formed
according to pre-identified variables, such as age, sex, race, Hispanic origin, tenure, and other variables
thought to be associated with differing capture probabilities. Each person in the PES universefell into a
unigue poststratum. Because the PES sample was only about 165,000 housing units, some of these
poststratum groupings had high sampling variances. To offset this variance, a statistical modeling
technique called smoothing was used. Although the smoothing process was successful at reducing the
variance, it introduced a number of complexities, including a concern about its lack of robustness.
Models that are used in statistical methods, such as the smoothing model, must be robust. That is, they
must not be sensitive to relatively small changes in assumptions.

C.A.P.E. determined that it would take alarge, intense, and uncertain research effort to resolve
concerns about smoothing, so the Committee decided to reduce the number of poststratato 357. By
doing so, each new poststratum would have enough sample size to support stable estimates

(i.e., the estimates would not have very large sampling variance), therefore requiring no smoothing. By
eliminating the need for smoothing, C.A.P.E. concluded that the new stratification system adequately
dealt with that issue. However, any reduction in the number of individual poststratum could lead to an
increase in heterogeneity, that is, people with differing capture probabilities could be grouped into the
same poststratum. Therefore, C.A.P.E. decided to assess whether heterogeneity was problematic and
those results are discussed below.

Status

Smoothing will not be used in Census 2000. In fact, because of Census Bureau concerns about the
complexity and robustness of statistical models, only the synthetic model will be used to produce the
official population estimates from the A.C.E. for geographic levels such as states, counties, tracts and
blocks.



Second | ssue: Can estimated biases be removed from PES estimates?

If it were possible, nonsampling error or bias in the PES estimates would be removed before any
potential adjustment. Therefore, the Committee investigated whether it would be possible to increase
the accuracy of the estimates by removing bias. The Census Bureau’s 1991 model of total error in the
PES was based on 13 evaluation poststrata. As aresult of the change in poststratification, C.A.P.E.
computed arevised total error model based on 10 evaluation poststrata that estimated the amount of
bias present in the DSEs. At the national level, the bias could be removed. However, because of the
very small samples used to estimate the biases and the difficulties of modeling, C.A.P.E. was reluctant
to use modeling to distribute the bias sub-nationally so that they could be removed.

A partial solution was to examine block clusters that contributed the most to the PES estimate of
undercount--influential observations. Census Bureau researchers conducted an extensive review of the
104 block clusters (of about 5,000 total block clustersin the survey) that significantly affected the
variance of the estimates. Expert matcherstried to remove all matching error and therefore any biasin
the survey estimates due to matching. This review reduced the estimated national undercount by 0.1
percent. However, the bias reduction only applied to the 104 influential blocks. It was aso during this
analysis that a computer processing error was discovered after the release of the 1991 official PES
estimates.

Codes that were attached to casesin clerical processing were incorrectly processed in the computer.
Specificaly, a problem was discovered in the computer editing of erroneous enumerations. The
intended procedure was that if a person did not reside in the sample block cluster on Census Day, the
census record was to be treated as an erroneous enumeration. The procedure that was followed,
however, was that this edit (i.e., given erroneous enumeration status) was only applied if the census
record was matched. Otherwise, the census record was treated as a correct enumeration. Errors went

in both directions (increasing and decreasing the estimated undercount), but the net result was to reduce
the estimated national undercount by 0.4 percent. Consequently, the official 1990 census undercount
estimate was revised by C.A.P.E. from about 2.1 to about 1.6 percent, or 4 million.

Status

To date, the Census Bureau has not identified an adequate method of removing bias from the estimates.
To do so requires empirical data on the distribution of error over geographic levelsthat is very difficult,
if not impossible, to obtain. Consequently, the best option to minimize biasis to ensure that the A.C.E.
iswell-designed and executed. The Census Bureau has made a number of design improvements
intended to reduce or contain bias levels from 1990. These include an improved poststratification
scheme (discussed below), matching system, and automated systems.



The Census 2000 A.C.E. design includes several improvements to the matching processes. First, the
matching system is fully automated, rather than manual asin 1990. It has a number of built-in edits and
quality checksto reduce errors. Automating processes that have been analyzed and refined over a
twenty-year period will make searching and matching easier and more reliable. Second, the matching
processes have been centralized in one site, rather than decentralized at several asin 1990, allowing for
more effective control--a single, well-trained staff will perform all matching at asingle location. Third, a
change in the treatment of people who have moved since Census Day (i.e., movers) will smplify
matching. Unlikein 1990, it will be necessary to match only the people who resided in the sample area
on April 1. Given that matching error was not a serious concern in 1990 and that matching has been
improved for 2000, matching should not generate significant error in the 2000 Census A.C.E.

To increase efficiency and data quality, the Census Bureau is using laptops to conduct Computer
Assisted Person Interviewing (CAPI) rather than the pen and pencil approach used in 1990. The use
of CAPI inthe 1998 dress rehearsal demonstrated improvements from these changes. To mitigate the
risk of acomputer processing error in 2000, the Census Bureau has adopted a set of best practices
used in system and software development to improve quality. The following provideillustrative
examples:

1 To reduce risk, the Census Bureau has included software validation and verification strategies,
such as independent software development of key computer programs;

To reduce ambiguity and increase communication, the Census Bureau has adopted an
improved documentation approach for technical issues;

The Census Bureau has devel oped a Sample Design Control System to control, monitor, and
validate the different phases of sampling, and;

To validate the accuracy of the estimation processing streams, the Census Bureau is developing
an Integrated Review System. This system should facilitate an understanding of data sources,
files, outputs, and assist in verifying the accuracy of files.

Such improvements should result in a controlled, robust, and reliable computer processing environment.
In summary, the Census Bureau has made some important changes to the A.C.E. design that build upon
the C.A.P.E. poststratification design and other analyses of the 1990 PES that should reduce, or at

least contain, the level of biasin the A.C.E. estimates.

Third Issue--Part A: Isthetotal error model complete?

The third major concern that C.A.P.E. addressed was whether the total error model used to evaluate
the 1991 PES contained all components of error and whether the components were adequately



measured. Asaresult of additional analysis, C.A.P.E. identified two more sources of error to be
added to the 1991 model---late-late returns and out-of-scope cases. Subsequently, the Committee
was confident that all components of error had been listed and considered. However, the Committee
could come to no agreement about whether the level of measured component error was adequate.
While agreeing that the evaluation sample sizes were too small to be reliable for several estimates of
bias, the Committee concluded that, at this point, nothing could be done to improve their accuracy.
Because analysis (called loss function analysis) to determine whether the census numbers or adjusted
estimates were more accurate was dependent on the levels of estimated bias, the general conclusion
was to use caution in evaluating the results.

Status

For Census 2000, the Census Bureau plans to employ atotal error model to measure individual error
components. Building on the experiences and concerns with 1990 eval uations and with the 1991 and
1992 error models, problems experienced in 1991 should not be repeated.

Third Issue--Part B: Correlation Bias

As stated earlier, in addition to measurement biases such as matching error, recall bias, and fabrication,

the DSE also contained correlation bias, which can occur if any of the following assumptions are not
met.

A person’s participation in the PES is not affected by his or her participation in the census (the
causal independence assumption). A breech of this assumption leads to contamination.

Within each poststratum, persons have the same probability of inclusion in at least one of the
two systems, the census or the PES (the homogeneity or synthetic assumption). This second
component occurs because of variable capture probabilities within a poststratum. A breech of
this assumption leads to heterogeneity.

A special case of afailure of the homogeneity assumption is the set of people with zero
probability of being captured--those missed in both the census and the PES--sometimes known
as the unreachabl e people.

Contamination was not considered a big problem so C.A.P.E.’ s analysis focus was on the failure of the
homogeneity assumption. The Committee obtained an estimate for correlation bias by comparing PES
estimates to Demographic Anaysis (DA) estimates. DA is awell-developed coverage measurement
and evaluation program where analytic estimates of net undercount are derived by comparing aggregate
sets of data, such as birth, death, immigration, and Medicare statistics. As part of 1990 evaluations,
PES estimates were compared to DA estimates. 1t was generally assumed that the PES understated



the undercoverage of some populations as compared to DA. Generally, the DA estimates of males
were higher than the PES. These added males were an estimate of the level of correlation biasin the
PES. This estimate was added to the total error model and used in loss function analysis to determine
whether the census numbers or adjusted estimates were more accurate. The Committee concerns
included:

1 It was not possible to disaggregate the people with variable capture probabilities from the
unreachable people;

The method used for comparing the DSE bias to DA understated the estimate of people missed
due to correlation bias, and;

The method of allocating the correlation bias to sub-national levels was uncertain: The
estimated missing people (all males) were allocated back to each poststratum proportional to
the estimate of the number of males estimated to be missed in both the PES and the census for
the poststratum. Further modeling was used to alocate the total error down to sub-poststratum
levels.

The Committee concluded that correlation bias should be a component of total error. However,
because of the concerns discussed above, the Committee requested that |oss function analysis be
conducted with and without correlation bias.

Status

Although the PES and A.C.E. surveys are not perfect--they do not capture every person missed by the
census--the DSEs do generally move the count closer to truth. For example, in 1990, DA estimates
indicated that about 1.3 million Black males were missed by the census; the PES found about 730,000
of them. Further, it does not seem unreasonable to assume that people who are missed by both the
census and the survey are distributed similarly to the known undercounted groups. Finally, athough the
model used to evaluate the performance of the adjusted numbers may not perfectly allocate the
correlation bias sub-nationally, again, the Census Bureau designed the model to allocate the
unreachable people similarly to the known undercounted.

Generally, correlation bias is expected to result in underestimation of the true population by the DSEs.
However, since DSEs themselves generally exceed the corresponding census counts due to census
undercoverage, the unadjusted census counts are subject to even larger downward biases than the

DSEs. That is, the bias in the census counts includes both census undercoverage relative to DSEs, and
correlation bias of the DSEs. Until the Census Bureau is able to gather more empirical data on sub-
national levels of correlation bias, it is not prudent to consider including those people missed because of
correlation bias in the official estimates of population. However, for evaluation purposes, the Census
Bureau isinvestigating severa approaches to obtaining better data and improving how biasis allocated.



For example, senior statisticians are examining whether it is efficacious to include both male and female
DA estimates for adjusting the target population counts used in the evaluation of the census and the
adjusted counts.

Third Issue--Part C: Loss Function Analysis
As mentioned earlier, adetailed discussion of the C.A.P.E. loss function work is covered in another
analysis. However, in planning how to conduct the loss function analysis, the Committee could not

come to consensus on:

1 The best way to alocate the bias to produce target population numbers and to sub-poststratum
levels of geography;

The appropriate comparison among census, adjusted, and target numbers (e.g., Simple
difference, square of difference, absolute difference); and,

1 Whether to include correlation bias.

Consequently, five forms of 1oss functions were run using four models of bias with and without
correlation bias on numerous levels of geography, e.g., states, counties smaller than 200,000, places
less than 25,000. What the Committee did agree on was that aggregate losses should be examined.
That is, they agreed to look at the aggregate |oss over all areas of interest (e.g., states) rather than
individual losses. In examining aggregate loss over a set of areas, C.A.P.E. conducted statistical
hypothesis tests on the loss function analyses results to ensure that the difference in aggregate loss
between the census and the adjusted counts was areal difference rather than random error.
Additionally, C.A.P.E. examined the distributive accuracy of a number of place sizes using a number of
comparisons. In general, improvements to distributive accuracy were only demonstrated when places
that were compared had different levels of undercount. For example, comparing large cities that all had
similar undercounts did not demonstrate that adjustment improved distributive accuracy. However,
when the large cities were compared to the balance of the nation, improvement was demonstrated.
Generdly, including correlation bias favored adjustment while excluding it did not, but the Committee
concluded that correlation bias should be included in comparisons of accuracy.

The C.A.P.E. analyses indicated that adjustment improved the distributive accuracy of states and large
counties and cities. Additionally, as different comparisons were made, improvements were beginning to
be discerned in smaller areas even in cases where correlation bias was not included.®

¢ “ Additional Research on Accuracy of Adjusted Versus Unadjusted 1990 Census Base for
Usein Intercensal Estimates, Addendum to Report of the Committee on Adjustment of Postcensal
Estimates,” Bureau of the Census, November 25, 1992.
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Status

Although it may not be measured and allocated perfectly, correlation biasis a proven phenomenon that
needs to be taken into account. Consequently, correlation bias should be included in any assessment of
relative accuracy between unadjusted census and adjusted counts. Since the A.C.E. design was based
on and improved the C.A.P.E. PES design, if the 2000 census has an undercount comparable to 1990,
distributive accuracy should be improved, on average, in states, large counties and cities, and be at least
as good as the census enumeration in other areas.

Fourth I'ssue: Does the homogeneity assumption hold?

As part of the 1990 evaluations of the PES, the Census Bureau designed an evaluation study to assess
whether the homogeneity assumption held, but the results were mixed or inconclusive. Consequently,
given itsimportance and the reduction in poststrata, the C.A.P.E. asked for new research called
artificial population analysis on whether the homogeneity assumption held. Anintegral part of the
PES/DSE system is to assume that every person within a poststratum has approximately the same
capture probability. Failure of this assumption leadsto biasin the DSE. This assumption underlay the
PES poststratification design and was used to make estimates for states and cities. Only the poststrata
had direct estimates from the PES. Therefore, an indirect or synthetic adjustment assumed that the
probability of being missed by the census was constant for each person within an age, race, Hispanic
origin, sex, and tenure category in a geographic area within each poststrata.

C.A.P.E."s concern was the degree to which the homogeneity assumption held--how much did the PES
results differ from truth and what was the effect of that difference on PES accuracy? In brief, artificial
population analysis was an attempt to see if the new poststratification was reliable by substituting new--
surrogate--variables that were believed to be correlated with undercount, e.g., mail return rate of

census questionnaires. The actual values of the surrogate variables were known (as opposed to the
target population counts that were estimated). The loss functions were run and, if the loss was small,
one could assume that the poststratification was reliable and the homogeneity assumption was holding.
In addition, C.A.P.E. examined the number of placesimproved by adjustment since it knew the truth
(the actual value of the surrogate variable).

For states and most large geographic areas, without any bias, artificial population analysis supported the
homogeneity assumption. Once bias was introduced, however, the artificial population analysis showed
less and less homogeneity. When bias reached 25 percent of the estimate, the artificial population
analysisindicated a serious loss of homogeneity.

At the time of the August report, the Committee could only support the homogeneity assumption with
some concern since the level of biasin the PES (22 percent when correlation bias was included) was
close to the point where artificial population analysis showed the homogeneity assumption failing.



Residual heterogeneity, that is, heterogeneity in census inclusion probabilities not explained by the
poststratification or model used to estimate census coverage, has two undesirable consequences. At

the poststratum level and above the consequence of concern is correlation bias. For areas below the
poststratum level, the concern is that geographic variation in inclusion probabilities violates the synthetic
assumption, leading to biased estimates for small areas. For C.A.P.E., the primary concern was the
former because intercensal estimates were not computed for very small areas.

Subsequently, a problem was identified with the study’ s methodology. Although most of the C.A.P.E.
analyses were all based on distributive accuracy, the statistical analyses leading to the figure of 25
percent bias were al based on numeric accuracy. Therefore, the artificial population study produced
results not comparable to the loss function analyses.

When the Committee reran the study using distributive accuracy, its results generally supported
adjustment, and this correction was published in the C.A.P.E. addendum.” Subsequently, senior
Census Bureau stati sticians conducted an even more detailed assessment of the effects of heterogeneity
on adjustment. They concluded that, even though not in al analysis cases, in general, CA.P.E.’s
analyses showing improvements from adjustment were, in fact, understated.®

Status

The Census 2000 A.C.E. design builds upon the C.A.P.E. redesign and incorporates modifications that
should reduce or contain heterogeneity and improve accuracy, assuming nonsampling error is reduced
or at least contained. First, the Census Bureau has modified the 1992 poststrata to include a mail
response variable that should reduce heterogeneity. Second, the larger sample size enables the Census
Bureau to improve accuracy at smaller areas. Moreover, adjustment in 1990 and in 2000 has never
been intended nor expected to produce substantial improvements in the smallest geographic areas like
blocks. Because block estimates of undercount are based on indirect data that is subject to some
heterogeneity, some blocks undercount will be over- and some will be under-stated. Nevertheless,
while slightly improving, on average, block-level accuracy, the real benefits of adjustment are in the ever
increasing accuracy as blocks are aggregated. Any failure in adjustment to produce substantial
improvements for very small areas should not preclude the benefits from adjustment for areas of more
reasonable size, such as states, congressional districts, counties, and medium and large cities.

1bid.

8'The 1990 Post Enumeration Survey: Statistical Lessonsin Hindsight,” Robert E. Fay and John
Thompson, Proceedings of the 1993 Annual Research Conference, U.S. Bureau of the Census,
Washington, DC, pp. 71-91.
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Fifth Issue:  Can the inconsistency of PES and other estimates be explained?

As part of the July 1991 decision on whether to adjust the 1990 census, a key concern was the
inconsistency of PES estimates compared to other estimates, mainly DA. C.A.P.E.’s primary concern
was that the PES estimated a higher population than DA and about a million more women. Because
the PES was subject to correlation bias, this was an unexpected result. Additionaly, face validity
checks (informal checks of other estimates of total state population) indicated some areas of concern.
Therefore, the Committee requested additional research to investigate the apparent differences.
However, after C.A.P.E. revised the undercount estimates (i.e., reduced from about 2.1 to about 1.6
percent) as aresult of the computer processing error and the rematch study, most discrepancies were
removed. For example,

1 The revised PES estimates were now lower than DA (as expected).

The PES estimates of women remained higher (not expected), but the difference was reduced
from about 1 million to about 400,000 and was within sampling error.

As expected because of correlation bias, the PES estimates for Blacks, especially Black males,
were much lower than the DA estimates.

Face validity checks were also more consistent.
Status

For Census 2000, other estimates such as DA will be used as part of the evaluation of the quality of the
A.C.E. Any differenceswill be included in evaluation reports.
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An Analysis of the Consistency of the 1990 M osbacher Guidelinesto

U.S. Census Bureau Standards
Sally M. Obenski and Robert E. Fay

Section |: Introduction

On July 15, 1991, Secretary of Commerce Robert A. Mosbacher announced his decision not to adjust
the official 1990 census population counts with the results of 1990 Post Enumeration Survey (PES).
His decision document! evaluated the PES adjustments against eight previously established guidelines. 2
The first three guidelines specified the following:
. Guideline One required convincing evidence that the adjusted counts be established as superior
at national, state, and local levels; otherwise, the unadjusted census counts were to be
concluded as the more accurate.
. Guideline Two required that adjusted counts be consistent and compl ete across all geographic
levels, down to the census blocks that constitute the basic units of tabulation.
. Guideline Three required that the adjustment method be specified in advance and that the
method be robust, that is, insensitive to small changesin data or assumptions.
The remaining guidelines concerned issues related to the legality of adjustment, the completeness of the
adjustment activities and documentation, and the consequences of adjustment for the 1990 and future
censuses. The decision document analyzed the evidence in terms of the guidelines and concluded that
several of the guidelines, including the first three, supported a decision not to adjust.

Secretary Mosbacher's decision document directed the U.S. Census Bureau to continue analyzing the
PES to incorporate, as appropriate, its results into the intercensal population estimates. Subsequently,
the Census Bureau improved the PES data and methods and produced a new set of census adjustments
in 1992. In early January, 1993, however, Census Bureau Director Barbara Bryant decided not to
adjust the population base of the intercensal population estimates with the PES findings, for reasons

156 Fed. Reg. 33582-33642 (July 22, 1991).
255 Fed. Reg. 9838-9661 (March 15,1990).
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similar to Secretary Mosbacher’s Guideline One.® Thus, a second precedent was established for
considering the first guideline for census adjustments.

Do the Mosbacher guidelines apply as standards for the Census Bureau’ s plans for Census 2000,
including the adjustment of the counts on the basis of the Accuracy and Coverage Evaluation (A.C.E.)?
This analysis compares the M osbacher guidelines and the Census Bureau'’ s practices in designing
censuses and surveys. It isthe latter set of practices, rather than the Mosbacher guidelines specificaly,
that have guided the Census Bureau’ s development of plans for Census 2000. The analysis considers
(1) how technical concerns expressed by Secretary Mosbacher would have been altered had the

Census Bureau’ s practices for evaluating census operations been used rather than the guidelines, (2) the
consistency of the 1990 guidelines to the Census Bureau' s standards, and (3) the status of other
technical concerns raised by the 1991 decision document. The focus of the discussion is on the first
three guidelines, because of their prominence in the decision document, but the conclusion section will
review the more limited relevance of the remaining five guidelines to the Census 2000 planning.

Section |1: Secretary M osbacher’s Key Technical Concerns

In the July 1991 decision paper on whether to adjust the census counts, Secretary Mosbacher
identified and discussed a number of concerns about the quality of the PES data. The following
summarizes his key concerns.

I ncreased Accuracy at all Geographic Levels: Secretary Mosbacher’s principal reason for not
adjusting was that the Census Bureau failed to demonstrate increased accuracy at all geographic levels
asrequired by Guideline One. The decision paper stated that there was general expert agreement that
the adjusted counts were better at the national level, but there was disagreement about whether the
adjustment achieved improvements at lower levels of geography. It further stated that, while the
Census Bureau’ s analyses indicated that more people lived in jurisdictions where the adjusted counts
appeared more accurate, one third of the population lived in areas where the unadjusted census counts
appeared more accurate. With respect to places under 100,000, the decision paper stated that there
was no direct evidence that adjusted counts were more accurate.

Numeric v Distributive Accuracy: One criticism contained in the decision paper was that the
Census Bureau was too concerned about numeric accuracy, that is, getting the count closer to the true
total, rather than distributive accuracy, that is, getting the allocation of the population among the states

358 Fed. Reg. 69-78 (January 4, 1993). For information on the technical issues see “ Analysis
of C.A.P.E. Findings on the 1990 PES Technical Issues,” Sally M. Obenski, June 9, 2000. For
information on accuracy, see “Analysis of C.A.P.E. Findings on PES Accuracy at Varying Geographic
Levels,” Sally M. Obenski and Robert E. Fay, June 9, 2000.
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and other geographic units closer to the true proportional distribution. The decision document
interpreted accuracy required by Guidelines One, Two, and others specifically as distributive accuracy.
Secretary Mosbacher concluded that overall distributive accuracy was not improved by the adjusted
counts and that there was no convincing evidence the adjusted counts gave a more accurate
representation of the distribution of the population across various levels of geography. He stated that
the evidence indicated the unadjusted census counts probably yielded a more accurate measure of the
distribution of the population.

Number of State Shares I mproved: Related to distributive accuracy, akey performance measure
that Secretary Mosbacher used under Guideline One to determine which was more accurate-the
census or the adjusted numbers--was to count the number of states whose shares improved from
adjustment. He stated that the Census Bureau estimated that the proportional share of about 29 states
would be made more accurate and about 21 states would be made less accurate by adjustment. The
unadjusted census appeared more accurate in 11 out of 23 large metropolitan areas. Secretary

M osbacher noted that as the population units got smaller, including small and medium-sized cities, the
adjusted figures became increasingly unreliable. Such measures figured prominently in the decision
document’ s discussion of Guideline One. (The use of number of state shares improved as a
performance measure was determined to be methodologically flawed. Section V further discusses this
issue.)

| nconsistency with Demographic Analysis. One of the 1990 evaluations compared PES estimates
nationally to estimates based on Demographic Analysis (DA). DA constructs an analytic estimate of
the population from sets of aggregate data, such as birth, death, immigration, and Medicare statistics,
and it consequently offers an alternative method to estimate the net undercoverage of the census.
According to the decision paper, the PES would have moved the count of the population in the
opposite direction from DA for some demographic groups. Comparisons of coverage measurement
surveys for the 1980 census and previous years to DA consistently showed the coverage measurement
surveys to underestimate parts of the population. Secretary Mosbacher noted that the PES estimate of
the total 1990 population exceeded the estimate from DA. Further, he noted that DA has been the
basis of the generalization that males are more subject to being missed than females, but in 1990 about
one-half of the people added by the PES were women.

Guideline One had explicitly required the Census Bureau to compare the PES and DA results. The
decision document used the claim of inconsistency between them as part of its basis for stating that the
guideline had not been met.

Variance of the Estimates: 1n 1991, a complex statistical “smoothing” model was used to offset
unacceptably high variances in the direct PES estimates. Estimates of variance for the smoothed
estimates were cal culated under a set of assumptions and approximations. But it was not until June
1991 that Census Bureau statisticians identified all the elements of variance associated with the
smoothing methodology and provided estimates of how much larger the true variances might be than the




variance estimates that had been calculated as planned. Secretary M osbacher pointed out that,

although the analysis based on the available estimates of variance found marginally improved
distributional accuracy for adjusted counts, when the analysis was repeated with allowance for potential
increases in the variances, the estimated improvements from adjustment diminished and were, hence,
unreliable. Indeed, the document described the effect of incorporating plausible estimates of variance
as shifting the comparisons toward favoring the accuracy of the census enumeration over the
adjustment. For example, he cited Census Bureau estimates that the number of states made less
distributively accurate by adjustment would rise from 21 to 28 or 29 states. Additionally, Secretary

M osbacher stated that the statistical tests of whether the accuracy isimproved by an adjustment at state
and local levels showed mixed results and depended critically on assessments of the amount of variance
in the estimates. The decision document used this evidence to support the argument that Guideline One
had not been met.

The Synthetic Assumption: The adjusted census counts were produced through synthetic

estimation. The 1990 PES design divided the entire country into poststrata--groupings of people
defined by age, race, sex, Hispanic origin, tenure, and geographic area. Theintention in designing the
poststrata was to identify groupings that might differ from each other in the undercount rates. Each
individual poststratum was expected to identify a set of people with identical chances of
underenumeration. For each of the 1,392 poststratain the design, the Census Bureau computed a Dual
System Estimate (DSE) from the PES data. Then, adjustment factors were calculated as the ratio of
the DSE for each poststratum to the census count. The adjustment factors consequently indicated
relatively how much a poststratum was over- or undercounted.

The DSE estimate and corresponding adjustment factor for each poststratum were direct estimates’,
based on information from the A.C.E. sample for that poststratum; that is, the estimate for each
poststratum depended solely on the data for that poststratum®. To reduce variance, the adjustment
factors were smoothed through the complex statistical model just described. Because the model
averaged results across poststrata, the smoothed adjustment factors were indirect estimates. But the
poststrata did not correspond to geographic areas of primary interest, such as states, counties, and
places. Instead, afurther stage of indirect estimation, synthetic estimation, was used to produce the
adjusted census numbers.

“Wesley L. Schaible (ed.) (1996) Indirect Estimatorsin U.S. Federal Programs, New
York: Springer, particularly Chapter 1, Introduction and Summary.

°In fact, missing data adjustments employed data across poststrata, but thisis acommon
situation in survey practice. The distinction between direct and indirect estimatorsin Schaible, op.
cit., classified estimators for adomain if the estimates depended almost exclusively on data from the
domain, even when standard missing data adjustments did use some data across domains.
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Synthetic estimation isthe logical consequence of what is frequently termed the synthetic or
homogeneity assumption. The assumption isthat, at every geographic level (for example, states,
counties, blocks) where members of the poststratum are included, they share the poststratum’s
coverage factor. In effect, the synthetic adjustment assumes that the probability of being missed by the
census is constant for each person within a poststratum. The synthetic estimate of the population for
any given areawas calculated by summing over poststrata the product of the number of personsin each
poststratum and the smoothed adjustment factor for the poststratum, and then adding the census counts
of persons not in the PES universe.

Secretary Mosbacher questioned under Guideline Two whether the assumptions that underlay the
synthetic adjustment were sufficiently valid to produce adjusted counts accurate enough to be useable
at ablock or district office level. One of the Secretary’ s specia advisors analyzed simulated
adjustments at the block and district office level to examine the effects on numeric and distributive
accuracy. He reported that distributive accuracy, that is, the shares, suffered much more from the
simulated adjustment than numeric accuracy. Consequently, Secretary M osbacher took the position
that a substantial portion, possibly amajority, of district office-size units could be made worse off by
adjustment.

Robustness. Another cited concern was the robustness of the smoothing model used to offset high
variances of the direct estimates. Guideline Three required the statistical methods used in the PES, such
as the smoothing model, to be robust; that is, they were to be insensitive to relatively small changesin
assumptions. Secretary Mosbacher noted that the Census Bureau attempted to demonstrate

robustness by showing that the set of various population estimates derived from different smoothing
methods were broadly similar to the adjusted counts and, as a group, were distinct from the census
enumeration. But he contended that the Census Bureau analysis did not consider the similarity in terms
of the population distribution of the sets of estimates or whether the variance inherent in those estimates
warranted the discarding of the census in favor of one of the particular estimates. The decision paper
concluded that these smoothing techniques relied heavily on the particular choice of statistical
assumptions that resulted in large changes in adjustment factors when compared to alternatives. The
decision paper stated that some of the assumptions may have led to an overstatement of the

undercount.

Section |11 The Census Bureau Standards

Although not formally documented, practices shared by decennial census planners guide themin
deciding on whether a particular operation should be included in the decennia design. These standards
for adopting an operation include:

. Operational feasibility--can it be done?

. Cost effectiveness--is there a less expensive way to achieve the same result?



. Valid enumeration--will it result in missed persons being added correctly to the counts
(rather than introducing erroneous enumerations)?

. Increased accuracy--will it improve overall coverage and reduce the differential
undercount?

While the first three standards are self-explanatory, the last one, increased accuracy, is more complex.
In order to identify comparisons between the Census Bureau’ s implicit concepts of accuracy and the
Mosbacher Guidelines, it is helpful to state the Census Bureau’ s concepts in terms of numeric and
distributive accuracy as used in the July 15, 1991 decision document. (These termsdid not appear in
the original guidelines, but the decision document’s use of them establishes a precedent for interpreting
the guidelinesin this manner.) As previously noted, numeric accuracy pertains to getting the count
closer to the true total, and distributive accuracy, to getting the allocation of the population among the
states and other geographic units closer to the true distribution. In other words, an operation that
increases numeric accuracy will move the counts for particular areas or demographic groups closer to
thelir true totals, while an operation that increases distributive accuracy will improve the counts for given
areas or demographic groups relative to other areas or demographic groups, in other words improve
the estimated proportions.

Both numeric and distributive accuracy affect uses of the census counts, including critical uses such as
apportionment, redistricting, and allocation of Federal funds. An additional key use is as abase for the
Census Bureau’ s program of postcensal population estimates throughout each decade; in particular, the
monthly Current Population Survey, which provides monthly labor force and unemployment data, and
several other surveys depend on postcensal estimates as population controls.

The current apportionment formula can be shown to rely solely on distributive accuracy. In the context
of an adjustment potentially affecting reapportionment, a number of authors have concurred with
Secretary Mosbacher’ s emphasis on distributive accuracy.® Because the Supreme Court ruling
disallowed the use of sampling for apportionment, however, it is appropriate to reassess the relative
importance of numeric accuracy and distributive accuracy for the remaining uses. Besides
apportionment, the other three broad uses of census data--redistricting, funds allocation, and survey
controls--depend on counts that are both numerically and distributively accurate. Both redistricting and
funds allocation require distributive accuracy, but funds allocation may also incorporate requirements
for numeric accuracy; preparation of survey controls requires numeric accuracy.

®For example, Barbara Everitt Bryant (1991), “Recommendation to Secretary of Commerce
Robert A. Mosbacher on Whether or not to Adjust the 1990 Census,” U.S. Census Bureau, June 28,
1991, p. 13; Mary H. Mulry and Bruce D. Spencer (1993), “ Accuracy of the 1990 Census and
Undercount Adjustments,” Journal of the American Satistical Association, 88, p. 1083; and
Michael L. Cohen, Andrew A. White, and Keith F. Rust (eds.) (1999), Measuring a Changing
Nation, Panel on Alternative Census Methodologies, National Academy Press, Washington, DC, p.
70.



Although the Census Bureau seeks to ensure that the census is both numerically and distributively
accurate, it is numeric accuracy that is primarily considered during the planning process. Thisis
because it is difficult to predict, a priori, the effects of a particular census operation on distributive
accuracy.

When census operations combine to increase the numeric accuracy of the census, they may
approximate the ideal outcome in which a perfectly numerically accurate count assures distributive
accuracy aswell. Because historical experience suggests that the ideal will not be achieved, the actual
situation is one in which decisions about operations to increase numeric accuracy must be made without
full knowledge of their effect on distributive accuracy. By itself, an individual operation to increase
numeric accuracy may either increase distributive accuracy, leave it about the same, or make it worse.
For example, local effortsto increase census participation will have varying levels of successin
increasing numeric accuracy. Consequently, the net effect will be that distributive accuracy will be
adversely or indeterminately affected. While increases in numeric accuracy are cumulative (assuming
those added to the count are not erroneous), distributive accuracy is sensitive to differences in success
rates. Secretary Mosbacher provided the following example of how numeric accuracy could be made
better but distributive accuracy worse:

Suppose you observed an enumeration which missed exactly 5 percent of the people in each
and every block. Thus, although 5 percent is missed in each and every block, the proportion of
the total population in each block is still estimated correctly. Suppose now that you adjusted
this enumeration by increasing the counts in half the blocks by 1 percent and increasing the
counts in the other half by 5 percent. On average, you would have reduced the undercount of
the population by 3 percentage points, thus improving the numeric accuracy of the nationwide
total. The numerical accuracy of the absolute level of the count also would have improved for
each block. However, the block proportions would now be wrong. Half the blocks would be
2 percent too small and half would be 2 percent too large relative to the average undercount.

Secretary Mosbacher used this example to show that a statistical adjustment could possibly improve
numeric accuracy while making distributive accuracy worse. But theillustration equally appliesto a
coverage improvement program that selectively improves only some areas. Section V further discusses
the interpretation of this example.

In practice, carrying out operations to improve numeric accuracy may tend on balance to improve
distributive accuracy rather than to harm it. Operations designed to add persons who belong in the
census and have been otherwise missed would tend to increase the count in areas where people still
remain to be enumerated, while adding negligible amounts to areas that have been virtually completely
counted. In effect, the law of diminishing returns bounds the effect of coverage operationsin relatively
well-counted areas, as long as the operations add only valid persons to the enumeration.



Theinitial Census 2000 operations (like their predecessorsin earlier censuses) are designed to increase
numeric accuracy with the intention of achieving as much distributive accuracy as possible within the
constraints of traditional enumeration. The Census Bureau expects, however, that a differential
undercount of traditionally undercounted groups will reappear in Census 2000 at alevel similar to the
1990 census,” and that the unadjusted Census 2000 counts will fail to be distributively accurate as a
consequence.

Section 1V: The 1990 and 2000 Cover age M easur ement Surveys

The decision document of July 1991 summarized and reacted to research conducted by the Census
Bureau and others. As previously noted, Secretary Mosbacher directed the Census Bureau to continue
research on the possible incorporation of PES findings into postcensal population estimates.
Accordingly, the Census Bureau continued research guided by this objective, but the research
influenced plans for Census 2000 as well. The Committee on Adjustment of Postcensal Estimates
(CAPE or C.A.P.E.), formed in 1991, directed research on the use of PES in postcensal estimates and
reported resultsin 1992. During this period the Census Bureau: (1) identified a subset of the PES
sample that was reexamined and corrected when necessary; (2) surfaced and corrected errorsin
computer processing affecting the 1991 estimates; and (3) eliminated the smoothing model employed in
the 1991 estimates by replacing the original 1392 poststrata with 357, giving larger sample sizes on
average in each poststratum.® The Census Bureau then analyzed the evidence on distributive accuracy
for the revised estimates. The CAPE only considered issues relevant to the question of postcensal
estimation, so that questions on the effect of adjustment on apportionment, redistricting, or block-level
accuracy were out of the scope of their study. Asalso noted earlier, Director Bryant used the same
standard as Guideline One, improvement in distributive accuracy at al levels, to decide not to adjust the
postcensal estimatesin 1992. But she also recognized the special role of numeric accuracy for the
population controls for surveys, and alowed the subsequent use of PES results for that purpose.

In planning the Census 2000, the Census Bureau first designed an Integrated Coverage Measurement
survey with the objective of adjusting all census data products, including the apportionment counts. The
1999 Supreme Court decision excluding the use of statistical adjustments for apportionment led the
Census Bureau to replace Integrated Coverage Measurement with the Accuracy and Coverage

"The persistence of the differential undercount isillustrated by Table 1 in J. Gregory Robinson,
Bashir Ahmed, Prithwis Das Gupta, and Karen A. Woodrow (1993), “Estimation of Popul ation
Coverage in the 1990 United States Census Based on Demographic Analysis,” Journal of the
American Statistical Association, 88, p. 1063.

8The history of the 1991 estimates and the changes for the 1992 estimates are described more
fully by Howard Hogan (1993), “ The 1990 Post-Enumeration Survey: Operations and Results ,”
Journal of the American Satistical Association, 88, 1047-1060.
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Evauation (A.C.E.). Thedesign of the A.C.E. issimilar in many respects to the 1990 PES, and its
estimation strategy is similar to the 1992 estimates analyzed by the CAPE. The Census Bureau's
expectations for the A.C.E. rest in most respects on the CAPE analysis or extrapolation of itsresultsto
the larger sample size of the A.C.E. (approximately 300,000 housing units compared to 160,000 in
1990) and other improvements.

To the extent that the 1990 experience is the rationale for the Census Bureau's expectations, then the
primary criticisms from the 1991 decision document carry potential implications. The following section
reviews the current status of issues raised by Secretary Mosbacher with respect to the A.C.E. and

notes where subsequent CAPE research or new features of the A.C.E. have addressed them.

Section V: Consistency of Census 2000 Planswith the M osbacher
Guidelines

Guideline One

I ncreased Accuracy at all Geographic Levels: Asworded, Guideline One imposed a stringent
standard on adjustment by requiring evidence that adjustment improved the accuracy of the census
counts at all geographic levels. In his decision document, Secretary Mosbacher interpreted the
guideline more specifically to require increased distributive accuracy at all geographic levels. The
guideline explicitly favored the unadjusted census over the adjustment unless the evidence was
convincing at al geographic levels. The guideline specifically excluded adjustment if adjustment could
only be shown to be an improvement at some levels, even when there was no evidence of harm at
others. Both historically and in the planning of Census 2000, no other census operation has been
subject to the standard that positive evidence of improvement in distributive accuracy be established at
all geographic levels.

The wording of Guideline One created problems of interpretation for the decision document. Had
Guideline One been worded that “The Census shall be considered the official count ...” rather than “The
Census shall be considered the most accurate count...,” it would have established a clearer distinction
between determining the official counts from the 1990 census and reporting of scientific evidence. In
some places the decision document concluded that the unadjusted census counts were more accurate,
where instead the scientifically correct statement would have been that no significant differencein
accuracy between the adjusted and unadjusted counts was detected.

Numeric v Distributive Accuracy: As previously noted, Secretary Mosbacher’ s assertion that
distributive accuracy was of primary importance was in the context of a potential effect of the
adjustment on apportionment.




Because the Supreme Court has decided that apportionment will be based on unadjusted counts from
Census 2000, the Census Bureau has returned to a balance between numeric and distributive accuracy
to decide on the use of adjustment for other purposes.

Number of State Shares I mproved: Citing the Census Bureau’s results, Secretary Mosbacher used
the number of states, 21, whose proportional shares would be made less accurate by adjustment, as a
performance measure. The performance measure that Secretary Mosbacher used was inappropriate.
Although Census Bureau performed a calculation to determine the number of statesimproved by the
adjustment and reported the results, it later concluded that this measure did not accurately reflect the
number of states made better or worse, and this basic conclusion was further elaborated in the
Statistical literature.®

The Census Bureau does not plan the use of this measure in analyzing the adjustment for Census 2000.

Consistency with Demographic Analysis: The decision paper cited inconsistencies between the

PES and Demographic Analysis (DA) estimates. However, just as PES estimates have sampling error
(variance) associated with them, the DA estimates also have measures of uncertainty'®. Census Bureau
expertstried to quantify the uncertainty through probability references. Because of the uncertainty, the
majority of the Census Bureau’ s Undercount Steering Committee concluded in 1991 that the similarity
between PES and DA results was sufficient to support the judgement that the PES--although not
perfect--was reflecting real undercounts™. Further, the revised estimates produced by the CAPE in
1992 removed some of the apparent inconsistencies between the PES and DA estimates.

In Census 2000, the Census Bureau expects the A.C.E. estimates for adult males, particularly for adult
Black males, to underestimate the net undercoverage compared to DA.

Variance of the Estimates: Secretary Mosbacher doubted the reliability of the PES estimates

because of uncertainty about the properties of the smoothing model. Although considered necessary
to offset the high variances in some of the 1991 design’ s direct estimates, this procedure was troubling
to many senior Census Bureau statisticians. Consequently, the 1990 PES estimation was redesigned in
1992, resulting in an improved design that required no smoothing, and it is the 1992 procedure that
provided the basic framework for the A.C.E.

*Undercount Steering Committee, U.S. Census Bureau (1991), “ Addendum to the Report of
the Undercount Steering Committee,” unpublished report; Mulry and Spencer (1993), op. cit., p. 1085.

°Robinson et al. (1993), op. cit.

"Undercount Steering Committee (1991), “ Technical Assessment of the Accuracy of the
Unadjusted versus Adjusted 1990 Census Counts,” unpublished report, U.S. Bureau of the Census,
June 21, 1991, p. 4.
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Smoothing will not be used in Census 2000, and the problem of estimating variances for a complex
smoothing will consequently not arise.

Other Technical Concerns: In addition, Secretary Mosbacher questioned the overall quality of the
estimates because of analyses conducted by his special advisors that included how correlation biasis
measured and accounted for, and the amount of nonsampling error present in the undercount
measurement.

Correlation Bias. The DSE recognizes that persons may be missed from either the census or the
coverage measurement survey, and it estimates the number of persons missed by both by assuming
omissions are statistically independent in the two systems. In effect, the DSE assumes that, within each
poststratum, (1) persons have the same probability of inclusion in at least one of the two systems, the
census or the coverage survey (homogeneity); and (2) inclusion in one system does not affect the
probability of inclusion in the other system (causal independence). Under these assumptions, the
proportion of coverage survey persons also included in the census can be taken as an unbiased estimate
of the proportion of all personsincluded in the census. Dividing the census count (adjusted for
estimated erroneous enumerations) by this proportion then provides an approximately unbiased
estimate of the true population. To make the homogeneity assumption more likely to hold, this
calculation is carried out within poststrata defined by demographic and other characteristics (e.g., age-
race-sex, renter versus owner, geographic region).

Because of violations to homogeneity or causal independence, the DSE may misstate, and typically
understates, the true population of the poststratum. In the past, including in 1990, DA has shown that
such understatement, or correlation bias, has appeared for adult Black males and, to alesser extent, in
adult non-Black males.

In the presence of substantial correlation bias for adult males, the estimated undercounts for males and
females can be similar for ages where DA shows a differential male undercount. This phenomenon,
cited in the decision document as evidence against the concept of correlation bias'?, is actually the
outcome of it since, by detecting only approximately the same number of missing males asfemalesin
1990, the DSE was underestimating the number of missing males.

Secretary Mosbacher appeared to use correlation bias as a reason not to adjust. He had two primary
concerns about correlation bias. First, because the PES estimated a significant number of persons not
included in either system, he concluded that it is not possible to judge whether the adjusted censusis
distributionally superior to the enumeration ssmply by accounting for the additional persons estimated by
the PES. Second, Secretary Mosbacher cited his special advisor who had concerns about how the
correlation bias was allocated to the model that measures the PES' total error.

2Robert A. Mosbacher (1991), op. cit., p. 33591.
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Since there is no unique way to allocate correlation bias to the model that measures the total
error in the PES, this allocation, which critically affects conclusions about the accuracy of the
census, was not based on empirical evidence on the distribution of those persons not estimated
by either the census or the PES but rather on a formula of convenience.

The Census Bureau has consistently acknowledged that DA has provided evidence that the PESisless
than perfect. Correlation bias has appeared, however, for groups with undercount rates consistently
higher than average. Thus, the census counts understate the true population for these groups even more
thanthe DSE. That is, the error in the census counts includes both the census undercoverage measured
by the DSESs, and correlation bias of the DSEs.

Secretary Mosbacher acknowledged that adjustment goes part of the way toward remedying the
undercount of Black males, but then he stated that simply increasing numeric accuracy does not
necessarily mean increasing distributive accuracy. Infact, his special advisor stated that the implicit
assumption that would be made if the people missed by both the census and the DSE were included in
the adjustment would be that they are distributed the same way as the post-adjustment population. The
advisor concluded that such an assumption had no empirical foundation.

Because correlation bias remains an issue associated with adjustment, it is useful to elaborate the
implications of the advisor’ s analysis. On the basis of the number of males unmeasured by the 1990
PES, the advisor was in effect arguing that it was impossible to judge improvements to distributive
accuracy because of the unknown geographic distribution for the missing males. But the census counts
were missing those males aswell. The same line of argument leads to the conclusion that it is
impossible to determine the effect on distributive accuracy of any other census operation, even after the
census is completed, because hypothetical geographic distributions for the missing males leave too
much uncertainty about the true distribution.

To restate this observation in terms of the Black undercount specifically, suppose that the Census
Bureau had been able to include in the 1990 census cost-effective coverage improvement operations
that would have removed the same proportion of the Black undercount as measured by the 1990 PES.
Hypothetically, the 1990 census counts would have agreed with the actual 1990 PES findings, and the
results of the PES for this hypothetical census would have shown no net undercount. Nonetheless, DA
would have still identified the number of missing males and the associated correlation bias. Seemingly, a
broad social consensus would have supported such improvements to the census, even if some males
remained omitted. The lack of direct evidence on the distribution of missing males would not have been
a cogent reason to forgo such hypothetical improvements to the census. Since the missing Black males
generaly live among other Blacks, it islikely that major improvements to the Black counts increase
distributive accuracy.

Secretary Mosbacher’ s second concern stemmed from remarks of an advisor, who pointed out that
there is no unique model of allocating correlation bias for the loss function analysis, and that the Census
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Bureau’ s model was ingenious yet untenable. The advisor provided no alternative upon which to
compare, however. The Census Bureau shared Secretary M osbacher’ s concern about how correlation
bias was allocated to sub-national levels. Consequently, to address the effects of allowances for
correlation bias on evaluations of the accuracy of census counts versus PES estimates, subsequent
CAPE evauations were typically run both with and without an alowance for correlation bias. Finaly,
for the 2000 A.C.E. evaluations, the Census Bureau is examining better measures of and methods for
allocating correlation bias sub-nationally for purposes of later analysis.

Level of nonsampling error: Asfor other nonsampling error (for example, matching error) present in
the undercount measurement, the Census Bureau invested significant resources in over 20 evaluations to
measure nonsampling error in the PES. The errors reflected both under- and over-estimates of the
undercount, so were offsetting. For example, correlation bias resulted in an under-estimate of
undercount while false nonmatches resulted in an over-estimate. The results were used to develop a
total error model that reflected net nonsampling error so that afair comparison could be made between
the relative accuracy of the PES as compared to the census undercount. To the extent possible, the

total error reflected all known sources of error. This comparison provided the basis for the CAPE to
conclude that the adjusted data were more accurate nationally, by state, and for areas above 100,000
persons.

Further, the Census Bureau has made a number of changesto the A.C.E. design to decrease
nonsampling error from 1990 levels. For example, an automated matching system will be used in 2000
with additional edits built into the software that should reduce matching error from 1990 levels.
Likewise, the use of |aptop computers for person interviewing will decrease transcription error and
missing data. Asin 1990, the Census Bureau is planning an extensive set of evaluations to support a
total error model to ensure as valid as possible a comparison between adjusted and unadjusted
numbers.

Guideline Two

Guideline Two states that the adjusted numbers will be consistent across geographic levels, of sufficient
detail for use, and of a sufficiently high quality. Our standards and adjustment methodology are
consistent with this guideline. Clearly, the synthetic model consistently applies the correction factors
down to the block level, meeting the requirements for consistency and detail.

The Synthetic Assumption: In the decision paper, Secretary Mosbacher concluded that thereis no
convincing evidence that homogeneity within the poststrata used in adjusting the census countsis a
statistically valid assumption. He also concluded that heterogeneity may lead to less accurate counts at
local levels. Asstated earlier, one of the Secretary’ s specia advisors conducted analyses of simulated
adjustments at the block- and district office-level and concluded that distributive accuracy, that is, the
shares, suffered much more from the simulated adjustment than numeric accuracy. Consequently,
Secretary Mosbacher took the position that a substantial portion, possibly a majority, of district office-
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size units, could be made worse off by adjustment. The work described in the decision paper was
preliminary, however, in three respects. First, the analysis was conducted on only one cluster set out of
the 10 in the advisor’s sample. Second, under the distributive accuracy simulation, only 7 out of 100
runs of the data showed a majority of districts made worse in relative terms by adjustment. Third, even
the advisor himself stated that the results were preliminary.

Prior to the decision paper, the Census Bureau’ s Undercount Steering Committee analyzed evaluation
reports and other independent analyses of heterogeneity. From these results, the mgjority concluded
that empirical evidence suggested that advantages of the adjustment relative to unadjusted counts were
not substantially distorted by lack of an explicit evaluation of heterogeneity. Further, the CAPE
subsequently addressed the heterogeneity issue in its analyses of the 1992 redesign and concluded that
it did not have a deleterious effect on the accuracy of the adjusted counts. Finally, the Census Bureau
has adopted an improved poststratification strategy for the A.C.E., taking advantage of the increased
sample size to improve homogeneity.

GuiddlineThree

Prespecification: Secretary Mosbacher concluded that with operations as complex as the census or

the PES, complete prespecification was simply impossible. The vast mgjority of statistical methods
were prespecified. However, the Census Bureau consulted with the Secretary’s Special Advisory

Panel members to ensure their concurrence when the data required deviation from the prespecification.
For example, after consultation, Census Bureau statisticians changed a parameter used in the smoothing
model. Secretary Mosbacher concurred with the Census Bureau that it must be free to make
technically defensible adjustments to the planned process as actual data became available.

For 2000, the Census Bureau will have prespecified most or al aspects of estimation.

Robustness: Although Secretary Mosbacher discussed possible robustness issues about both the
imputation model for missing datain the PES and the Census Bureau’ s poststratification strategy, his
main concern was with the lack of robustness associated with the smoothing procedure. The Census
Bureau agreed with Secretary Mosbacher that models that are used in producing estimates must be
robust. The Census Bureau analysis concluded that the imputation Model was robust and that alack of
robustness from alternative poststratification groupings would not seriously affect the accuracy of the
adjusted counts. However, the Census Bureau agreed with Secretary Mosbacher’s concern about the
smoothing procedure.

Accordingly, the Census Bureau has decided not to use smoothing in creating the estimates for the
2000 A.C.E.
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The Other Guidelines

The remaining guidelines are less technical and do not have a clear implication for Census 2000
planning.

Guideline Four concerned the impact of adjustment on future census efforts. Although
Secretary Mosbacher argued that, on balance, adjustment might harm future censuses, his
arguments are beyond the technical scope of this document.

Guideline Five concerned the legality of adjustment, but the decision document took no position
on thisissue.

Guideline Six concerned the completeness of the adjustment and the supporting research. For
Census 2000, the Census Bureau has committed to producing all estimates required for
redistricting by the statutory April 1, 2001 deadline. The Census Bureau is currently planning
an evaluation program for Census 2000 but uses the findings from the 1990 evaluations in
guiding many of its decisions.

Guideline Seven concerns the disruptive effect of adjustment. 1n 1990, the adjustments were
available only after unadjusted counts had been released, including counts for redistricting. The
disruption stemming from theinitial use of unadjusted numbers followed by a potential switch to
adjusted ones will be avoided in 2001 by releasing the adjusted counts in time for statutory
deadlines.

Guideline Eight required afull articulation of the basis and implications of the adjustment and
adequate documentation for it. The decision document stated that this guideline had been met.
The Census Bureau is also addressing this issue in Census 2000.
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ASSESSMENT OF ACCURACY OF ADJUSTED VERSUS UNADJUSTED 1990 CENSUS
BASE FOR USE IN INTERCENSAL ESTIMATES

REPORT OF THE COMMITTEE ON ADJUSTMENT OF POSTCENSAL ESTIMATES
BUREAU OF THE CENSUS
DEPARTMENT OF COMMERCE
AUGUST 7, 1992

RECOMMENDATION

The Committee on Adjustment of Postcensal Estimates (with an acronym of C.A.P.E. but
referred to in this report as the Committee) investigating potential census adjustment for
intercensal population estimates concluded that on average, an adjustment to the 1990 base
at the national and state levels for use in intercensal estimates would lead to an
jmprovement in the accuracy of the intercensal estimates. (Attachment 1 contains a list
of the members of the Committee.) This conclusion was based on a set of extensive
research and analyses as well as input from outside consultants. This outside technical
advice included a Panel of Experts whose work culminated in a day-long meeting with Census
Bureau staff. (Attachment 2 contains a list of the Panel of Experts.) Under the auspices
of the Office of Management and Budget (OMB), there also was consultation with other
Federal agencies, which are prime users of intercensal estimates.

In coming to its conclusion, the Committee did not vote. Instead, there was an attempt to
reach consensus. The conclusion of the Committee was not unanimous, but the large .
majority of the Committee agreed with the finding. Since there was no vote, this report
does not contain a specific listing of minority opinions. Rather, a series of concerns is
1isted. There was general consensus on several key points. -

1. This decision was separate and distinct from the June 1991 decision about
whether to adjust the 1990 census for all uses. Making a decision about whether to
adjust the full census is quite different from deciding whether to adjust the base
that is used in mathematical algorithms to produce estimates of population at
several points in the decade between censuses (intercensal estimates).

2. The majority of the Committee concluded that on average, an adjusted state base
would be more accurate than an unadjusted state base for use in intercensal
estimates, but the Committee recognized there is not necessarily imprcvement for
each and every state base. In fact, the Committee was concerned about a few
specific states where the evidence was inconsistent as to whether adjustment was
making an improvement. Even so, the Committee felt that overall there was
improvement at the state level.

3. States are an important political entity and the first tier in most funding
programs. Therefore, the Committee felt that every state or none of the states
should be adjusted. Even though some states are smaller than several large cities,
the Committee did not recommend adjusting selected cities or counties.

4. For smaller areas (generally, areas of less than 100,000 population), some of the
Committee judged that the use of an unadjusted base for the estimates was better
than the use of an adjusted base. Other Committee members concluded there was no
way to determine whether an adjusted or unadjusted base was more accurate. In the
absence of data showing improvement by adjustment, the Committee concluded that the
relative distribution of population by substate areas within each state was more



accurate using census counts than the comparable relative distribution using
adjusted counts.

5. The Committee was quite concerned about adjusting some, but not all substate
areas, especially since there was no way to determine the cutoff of which areas to
adjust and there had been no research on the effect of adjustment for a partial set
of substate areas.

The Committee's technical assessment was based on a massive amount of data. While there
was a re-examination of the information already collected in conjunction with the
evaluation of the Post Enumeration Survey (PES), the Committee relied mostly on a large
volume of additional research conducted since July 1991. In performing this additional
research, the Census Bureau had more time so it could take full advantage of what it had
learned from its analysis to date of the 1990 census and the PES. The Census Bureau also
had fewer constraints to use prespecified procedures compared tc the process in
conjunction with the July 1991 decision whether to adjust the 1290 census for which a
court order required prespecified procedures. This additional research turned out to be
extremely useful, not only for this decision, but for future surveys of all kinds,
including those designed for potential adjustment. The Committee wants to acknowledge
specifically the massive effort that the professional statistical staff at the Census
Bureau put into this research. It was research of such quality that all those involved
should be rightly proud. The quality and usefulness of the research also were noted by
the set of outside experts that helped review Census Bureau research.

A full description of this research is beyond the scope of this report, but a summary is
provided. There are, however, extensive minutes of the Committee meetings, which contain,
as attachments, the major results of the additional research. The Committee would like to
commend David Whitford and Michael* Batutis for preparing these excellent minutes.

-In addition to providing useful information, this additional research detected some errors
and made some refinements to the levels of estimated undercount originally reported in the
spring of 1991. These changes are summarized in the following table and described more
fully later in the report.
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Estimated Undercount
June 1991 July 1992
Population Undercount Sampling tUndercount Sampling
Group Estimate Error Estimate Error

U.S. Total 2.08% .18% 1.58% .19%

Black 4.82 .29 4.43 .51
n Asian and Pacific 3.08 .47 2.33 1.35

Islander

American Indian, 4.77 1.04 4.52 1.22

Eskimo, or Aleut

Hispanic 5.24 .42 4.96 .73

(Can be of any race)

This report is a summary of the process that led to the Committee's recommendation.
Though the report concentrates on activities that took place late in the decision
process, the report also covers several topics that were discussed throughout the

year of deliberations by the Committee.

Some readers of this report may desire

further background on the issue of undercount in a census and the efforts of the
Census Bureau to measure and potentially correct (adjust) for any such undercount.

There are numerous documents that could be read for background.

One gqod summary

document is the notice in the Federal Register concerning the decision of the

Secretary of Commerce about whether to adjust the 1990 census (Reference:
Register, Volume 56, #140, Part III, pages 33582-33692).

Federal
The remainder of this

report is divided into several sectinns.

BACKGROUND -
UNDERCOUNT

BACKGROUND -
ESTIMATES

RESEARCH

DECISION

FUTURE

This section contains a deéscription of coverage in the decennial
census as well as the methods the Census Bureau uses to measure
coverage.

This section contains a description of why the Census Bureau
undertook the task of examining whether to adjust intercensal
estimates as well as a very brief description of the estimates
program and its use.

This section summarizes the additional research done since July
1991. This research was the major foundation for the Committee's
assessment.

This section briefly describes the decision process of the
Committee as well as the Executive Staff. These final discussion
as well as the year long deliberations of the Committee will be
key pieces of input to the Director's decision.

This section contains a few general findings concerning the
process of measuring undercount in the future.



'BACKGROUND ON UNDERCOUNT

The issue facing the Committee was whether potential error in the PES and
adjustment technology was at a sufficiently low level to recommend the
inclusion of results from the PES into intercensal estimates. The decennial
census is also subject to error, and the PES tries to measure the net coverage
error in the census.

This section describes the operations of the 1990 PES to measure census
coverage error and how these PES results might have been used for a potential
adjustment of the 1990 census. This section is provided solely for
background, so the section can be skipped for those already familiar with
coverage error in a census as well as the Census Bureau's methods to measure
coverage error by the PES and Demographic Analysis.

Since the very first census, there have been problems in accurately counting
every person living in the United States. The resulting undercount, or
percentage of the population that is not counted by the census, is not a new
phenomenon.. Beginning with the 1940 census, each decennial census has
included an evaluation program to attempt to measure the extent of undercount,
or what is often called coverage error. These evaluations showed a steady
improvement in net census coverage over four decades, from an estimated
undercount of more than 5 percent for the total population in 1940 to an
estimated undercount *n 1980 of just over 1 percent. They also have shown
larger undercount rates for the Black population than the non-Black population
and a differential that has stayed about 3-4 percentage points over the
period. A difference in estimated undercount for one population subgroup
(1ike Blacks) and another population subgroup (like non-Blacks) is called the
differential undercount.

Because of concern about this differential undercount, it was suggested that
if the Census Bureau can estimate the number of people missed in a census, why
not simply correct the census to account for missed persons and thereby make
the census more accurate. This, in simple terms, is what is called
"adjustment.” But estimating the census undercount with acceptably small
error and, in turn, using that knowledge to improve the census counts for all
levels of geography are two highly complex and difficult tasks.

The Census Bureau had two major programs to measure coverage in the 1990
census. The first was the PES, which was a sample survey taken after the
census. Approximately 165,000 housing units in a sample of 5,290 census
blocks or block clusters were interviewed. Block clusters are combinations of
small blocks. For the rest of this report, block will be used to mean a block
or a block cluster. Persons enumerated during the PES were also referred to
as the P-sample. After persons in the housing units in the selected sample
blocks were interviewed, their responses were matched to census records in the
same set of blocks to determine whether they were counted in the census. This
process measured erroneous omissions in the census.

The Census Bureau also measured erroneous inclusions in the census by
determining whether any of the persons in the PES sample blocks who were
enumerated in the census should not have been counted or should not have been



counted at that particular location. An erroneous census enumeration, for
example, could have included a child born after April 1, 1990, a person who
died before April 1, or a college student away from home who was enumerated at
his or her parents' address, instead of being correctly enumerated at the
college. Persons in this sample constitute the E-sample.

The data on erroneous inclusions and erroneous omissions were used to produce
an estimate of the net undercount or net overcount of the population in the
census. This was a very complex process that combined elements of survey
design, interviewing, matching, imputation, mathematical modeling and
professional judgment. .

Second, the Census Bureau used a system called Demographic Analysis (DA) to
also measure census coverage. Basically, in DA, an independent estimate of
the total population is produced by combining various sources of
administrative data. This process included using historical data on births,
deaths, and legal immigration; estimates of emigration and undocumented
immigration; and Medicare data.

Demographic analysis estimates were used tc evaluate the reasonableness of the
PES estimates. Only the PES provided estimates of undercount and overcount at
a level of detail suitable for use in potential adjustment. For example,
demographic analysis estimates were produced only at the national level and
for the Black and non-Black populations; the PES process was designed to
measure coverage error for more population subgroups (Whites, Blacks,
Hispanics, Asians and Pacific Islanders, and American Indians) by detailed
levels of geography. Therefore, only the PES data could permit an adjustment.

Each of these programs will be summarized below. For a more detailed
discussion of PES see Howard Hogan, "The 1990 Post-Enumeration Survey: An
Overview," a paper presented at the American Statistical Association in August
1990; for a more detailed discussion of Demographic Analysis see J. Gregory
Robinson, "Plans for Estimating Coverage of the 1990 United States Census:
Demographic Analysis," a paper presented to the Southern Demographic
Association, in October, 1989.

POST-ENUMERATION SURVEY (PES)
Sample Design

The PES sample was selected in stages. First a random sample of blocks was
drawn. Blocks are small polygons of land surrounded by visible features.
Most are like the four-sided blocks in a city. Within the selected set of
sample blocks, all housing units were listed.

To select the sample of blocks, all blocks in the United States were assigned
to one of 101 groups called strata. The strata were defined by geography,
city size, racial composition, and percent of housing units that were renter
occupied as opposed to owned. A representative sample of blocks was selected
from each of the sampling strata. A separate sampling stratum was defined for
American Indian Reservations.



Persons 1iving in institutions were excluded from the PES, as were military
personnel 1iving in barracks, people living in remote rural Alaska, and
persons in emergency shelters and persons who had no formal shelter.

Listing and Interviewing

In February 1990, Census Bureau interviewers who are part of the permanent
Census Bureau staff of interviewers visited each of the sample blocks to Tist
all housing units. To preserve independence, none of the temporary
enumerators hired to take the 1990 census was used for this 1isting operation
and the listing operation was not conducted out of the temporary census
offices. The reason for this was to make sure that temporary people taking
the census did not know where a PES sample block was, because if they did,
that block might be treated differently during the census.

After the completion of the regular 1990 census interviews, PES interviewers
interviewed persons at households in the PES sample blocks. Although this
interviewing drew from interviewers who had already worked on the 1990 census,
steps were taken to preserve independence, such as not allowing an interviewer
to work in a block in the PES that he or she had worked in during the census.

During the PES interview, the interviewers determined who was 1living in each
housing unit, obtained their characteristics, and asked where they lived on
April 1, 1990, Census Day. This latter question was necessary in order to
determine whether those people who had moved since census day had been counted
in the census. The PES interviewing began nearly 3 months after Census Day.

There was a quality assurance program for the interviewing phase to ensure
‘that the interviewers really visited the household and that the people listed
were indeed real. If interviewers made up people, they would not match to the
census and would inflate the undercount rate.

Matching

The next step was to match the persons enumerated during the PES (the
P-sample) to the census. Those persons in the P-sample matched to the census
were considered to have been counted in the census; those nonmatched were
_considered to have been missed.

Matching was carried out in several stages. It involved an initial stage of
computer matching followed by clerical matching to attempt to resolve cases
that the computer could not match. Many of the persons not matched to the
census by computer and clerical matching were assigned for a follow-up
{nterview, if it was determined that additional information might help
establish whether a match to the census was appropriate. An additfonal stage
of ?leric:1 matching was then conducted using the information from the follow-
up interview. :

.The E-sample, those persons in the PES blocks who were enumerated in the

census, was examined to determine if they were correctly enumerated. E-sample
- persons were matched back into the census to determine if they were enumerated
more than once (duplicates). The E-sample persons who were not matched to the
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-p-sample were potential candidates for erroneous enumerations. Some of these
unmatched census persons were also included in the PES follow-up operation
described above.

A final matching and reconciliation operation took place at the conclusion of
the PES follow-up. An important aspect of this operation was that situations
arose where correct match status for persons in the P-sample, or correct
enumeration status for persons in the E-sample, could not be determined. This
situation occurred because the initial interview was inconclusive or because
an incomplete interview was obtained during the follow-up.

Imputation and Dual System Estimates

A final PES computer file was created that reflected the match status for
parsons in the P-sample and the cnumeration status (correct or erroneous) for
persons in the E-sample. Computer editing or imputation was performed to
correct, insofar as possible, for missing or contradictory data. A critical
aspect of imputation involved the estimation of a final match status for those
persons whose match status could not otherwise be resolved.

The data in the final PES file were then summarized and incorporated with data
from the full census to produce dual system estimates (DSE's) of total
population. Dual system refers to the fact that two systems (the census and
the PES) are used to —ake the population estimate. The DSE's were produczd
separately for each of 1,392 unique subgroupings of the population called
post-strata. (See the following section titled Post-strata)

The DSE model to estimate total population conceptualized each person as
either in or out of the census cross classified as either in or out of the
PES. Essentially it involves determining how many people were (1) in the PES
and in the census(matches), (2) in the PES and out of the census(Non-matches),
(3) in the census but not in the PES, and (4) in neither the census or PES.

To get an estimate of total population, you could add up the four cells listed
above. But, only two of those were directly estimated (cell 1, matches, and
cell 2, non-matches). Making some assumptions and using some basic algebra,
total population can be estimated without direct estimates for each of the
four cells. These operations and the DSE are explained more fully in the
Hogan paper cited above.

Post-Strata

The Census Bureau prepared the dual system estimates of the total population
for each of 1,392 groupings of people called post-strata. The reason for
forming the post-strata was to group persons who had similar chances
(probability) of being counted in the census. A person's likelihood of being
counted in the census (or in the PES) is called capture probability. The
post-strata were defined by census division, geographic subdivisions such as
central cities of large metropolitan statistical areas, whether the person was
the owner or renter of the housing unit, race, age, and sex. Each person in
the PES sample belonged in one of the unique post-strata.



For purposes of illustration, the following are examples of the 1,392 post-
strata. One example is a post-stratum which contains Black males, age 20-29,
living in rented housing in central cities in the New York primary
metropolitan statistical area. A second example is that which contains non-
- Black non-Hispanic females, age 45-64, living in owned or rented housing in a
non-metropolitan place of 10,000 or more population in the Mountain Division.
A third example is that which contains Asian males, age 45-64, living in owned
or rented housing in metropolitan statistical areas but not in a central city
in the Pacific Division. A fourth example is that which contains non-Black
Hispanic females, age 30-44, living in owned or rented housing in central
cities in the Los Angeles-Long Beach primary metropolitan statistical area or
other central cities in metropolitan statistical areas in the Pacific region.
As can be seen from these examples, the 1,392 post-strata are very specific.

Adjustment Factors

The next step in the process was to compare the estimated total population for
each post-stratum (the dual system estimate or DSE) to the census count to
determine a “raw" adjustment factor. For example, if the DSE for a particular
post-stratum was 1,050,000 and the census count was 1,000,000, then the
adjustment factor was 1.05, reflecting about a 5 percent estimated net
undercount. Though most adjustment factors are larger than one, indicating an
estimated undercount, an adjustment factor may be less than one, which would
have the effect of lowering the census count for the post-stratum if an
adjustment is applied. This situation results when there is evidence of an
overcount in the post-stratum.

"Smoothing" the Adjustment Factors

The next step was "smoothing" these "raw" adjustment factors to reduce
sampling variance and to produce final adjustment factors. Because the PES
was a sample, it was subject to sampling error. Sampling error is the error
associated with taking some of the population (a sample) rather than all of
the population (a census). The process of smoothing the "raw" adjustment
factors to create final adjustment factors was a step to minimize the effect
of sampling error. Basically, smoothing is a regression prediction model. A
multi-variate regression using items correlated with undercount predicts the
undercount for each of the 1,392 post-strata. Then, the final adjustment
factor is an average of the "raw" adjustment factor and the predicted
adjustment factor. For a post-stratum with Tow estimated sampling error,
there was heavy weight on the "raw" adjustment factor in the averaging, and
vice versa. The smoothing technique was based on certain assumptions and
would add an additional component of error called model error. The Census
Bureau hoped that the reduction in sampling error from smoothing would offset
any additional errors from the smoothing model chosen. If the Census Bureau
had not used smoothing, the final adjustment factors for some of the post-
strata would have been based on estimates of undercount that were subject to
very large sampling error.



Small Area Estimation

The Census Bureau used the final adjustment factors to produce adjusted counts
for every block in the Nation. The PES can only produce "direct" estimates of
the total population for relatively large geographic areas (i.e., the 1,392
post-strata). If there had been a decision to adjust, however, the adjustment
would have been applied to each of the Nation's approximately § million
populated blocks. The Census Bureau developed a model that took the
adjustment factors produced for each of the 1,392 post-strata areas and used
them to estimate adjustment counts for each block. Since each of the post-
strata contain many blocks parts, the Census Bureau based its model on a
critical assumption that coverage error is similar for all blocks parts within
a post-stratum. (A block part is simply that part of the block that falls
within the definition of a post-stratum. For example, females within a block
would be part of a block and in one set of post-strata while males within a
block would be in different set of post-strata.) This assumption of all block
parts within a post-stratum being a’ ike (homogenous) with regard to the chance
of being counted is analogous to the homogeneity assumption for persons.

Finally, the Census Bureau produced & set of census tabulations with adjusted
counts. It did this by adding or subtracting "adjustment" persons with -
detailed characteristics. The number of people added or subtracted was
determined by final adjustment factor for the post-stratum that the block part
was in. If someone had to be added, the information from someone else in the
block part who was counted in the census was duplicated. If someone had to be
subtracted, the information for someone in the block part who was counted in
the census was deleted.

Evaluations

The PES and adjustment process are based on many assumptions and have the
potential for error. To evaluate the assumptions and potential error, the
Census Bureau conducted numerous studies called P-studies because they
referred to the PES. The studies were associated with the following general
areas.

Missing data on the PES questionnaire

Misreporting of census day address on the PES questionnaire

Fabrication of data in the PES by interviewers

Errors in matching

Errors in determining erroneous enumerations

Balancing omissions with erroneous enumerations

Correlation Bias (the tendency of the DSE to underestimate total population
because some people are missed in both the PES and the Census)

The homogeneity assumption

The results of these evaluations are essential to determining whether adjusted
or unadjusted census counts are more accurate.
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DEMOGRAPHIC ANALYSIS

The Census Bureau's other coverage measurement program was demographic
analysis (DA). DA uses historical data on births, deaths, and legal
immigration; estimates of emigration and undocumented immigration; and
medicare data to develop an independent estimate of the population. The DA
estimate of population is compared with the census count to yield another
measure of net census coverage. DA can be only used to make reliable
estimates at the national level. The DA coverage estimates were compared to
the post-enumeration survey coverage estimates to assess the overall
consistency of the two sets of estimates at the national level.

Birth and death records are available for the entire United States from 1933
on, but are not complete for years before 1933. Therefore, the Census Bureau
had to find other ways to estimate the number of people who were born or died
prior to 1933. In estimating births for each year, The Census Bureau added to
the number of registered births an estimate of under-registration. Under-
registration was estimated based ~n tests conducted in 1940, 1950, and 1964-
1968. If the estimates of under-registration are off, they could have a
significant effect on undercount estimates because birth data are by far the
largest component in estimating the population through demogrdphic analysis.
Since national birth and death records are not available before 1933, the -
Census Bureau had to find other ways to estimate the size of the population 55
and older. For the population 65 and older, medicare estimates are used. For
the population 55 to 64, estimates are made from revisions to earlier
estimates.

The United States does not keep emigration records. Therefore, an estimate
had to be made of persons who have left the country. While the United States
does have good records of legal immigration, there is no accurate estimate of
illegal immigration. The Immigration and Naturalization Service now collects
different information than it did prior to 1980. That change further
complicated the effort to estimate legal immigration. Also recent legislative
reform allowing amnesty also complicated the issue since the Census Bureau did
not know whether all of those obtaining amnesty actually reside in the United
States. The Bureau used professional judgment to estimate the components of
illegal immigration.

It is important to emphasize that results of demographic analysis are not
exact but are estimates. To a large extent, they were based on assumptions
and best professional judgment. As in the PES, the Bureau tried to estimate
potential error in the data produced by demographic analysis in a series of
studies call D-studies. Based on these studies, the Census Bureau developed a
range of error around the demographic analysis estimates.

UNDERCOUNT STEERING COMMITTEE

To address the evaluation of the coverage in the census and the methods used
to evaluate that coverage (the PES and DA), the Census Bureau formed the
Undercount Steering Committee (USC). Their work was an important part of the
July 1991 decision whether to adjust the full 1990 census for all uses. The
work of the USC was also the major basis for the work done by CAPE. For a
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detailed description of the findings of USC, see Technical Assessment of the
Accuracy of Unadjusted versus Adjysted 1990 Census Counts: Report of the
" Undercount Steering Committee, June 21, 1991.
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BACKGROUND ON INTERCENSAL ESTIMATES

When the Secretary of Commerce announced his decision on July 15, 1991, not to
adjust the 1990 census, he indicated his concern about the differential
undercount. Because of that concern, he instructed the Census Bureau to
continue its research into the area of potential adjustment. If the Census
Bureau was able to resolve the technical problems associated with adjustment
that were identified in the spring of 1991, then the Secretary asked the
Census Bureau to consider incorporating results from the PES into the
intercensal estimates program.

Basically, intercensal estimates are made by updating the most recent census
base with estimates of population change (births, deaths, and net migration).
Of course, the actual procedure is much more complicated and sophisticated.
The Census Bureau makes estimates at the national, state, and county level
every sear and at the incorporated place (city) level ever; other year. These
estimates have a variety of uses. Most notably, the estimates are used in
funding allocations, as sample survey controls, and as denominators for many
important statistics.

About one-third of the Federal funding programs use intercensal estimates of
population as part of their funding formula, rather than using the 1990 census
count for ten years. There may be items other than total population in the
formula as well. The General Accounting Office has estimated that about 10
billion federal dollars a_year are allocated based on funding formulas that
use intercensal estimates'. States have within state fund-ailocation

programs as well. Many states use intercensal estimates to allocate within-
state funding dollars.

Many sample surveys use national, and to some extent state, intercensal
estimates as controls. The most notable is the monthly unemployment survey
(the Current Population Survey, or CPS). Sample surveys generally have poorer
coverage than a census; therefore, in order to improve the accuracy of
estimates from a sample survey, the sample survey estimates are often
controlled to an independent total (in this case, the intercensal estimate).

Many Federal agencies produce statistics per 1,000 persons (or some other
base). Examples are crime statistics, incidence of certain health conditions,
etc. The numerator of these statistics can be obtained at various points in
time throughout the decade. In the absence of any updated information,
calculating these kinds of statistics on a static 1990 denominator would be
misleading; therefore, these Federal agencies use intercensal estimates of
population as the denominator.

In order to be responsive to the Secretary's request on intercensal estimates,
the Census Bureau formed the Committee to address the technical issues related
to a potential adjustment of the base for intercensal estimates. The
Committee was made up of many people who also served on the Undercount
Steering Committee for the July 1991 decision. However, the Committee also

'Federal Formula Programs - Outdated Population Data Used to Allocate
Most Funds (GAO/HRD-90-145, September 1991).
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inciuded some new members, including some Census Bureau staff very familiar
with intercensal estimates. Though the Committee focused on the technical
jssues surrounding a potential adjustment, early in the Committee's
deliberations, the Committee also had to make some key decisions related to
the unique nature of the intercensal estimates program. The Committee decided
that:

1. For the purpose of survey controls, there would.be only one decision
point in the decade about whether co adjust intercensal estimates.

2. If there was a decisfon to adjust, there would have to be a mechanism
to make the intercensal estimates additive from the smallest area to the
national total.

3. There would not be adjustment for some uses of intercensal estimates,
but no adjustment for other uses cf the estimates.

4. If there were a decision t. adjust, the amount of the adjustment would
be calculated on the base population. This adjustment plus an estimate of
population change for the time period since the census would be added to
the unadjusted base.

After every census, there is a change in the base used to calculate the
intercensal estimates. Apart from the question of adjustment, there would be
a change from a 1980 census base to a 1990 census base. For the use of
estimates as survey control totals, that changeover date was postponed from
January 1992 to January 1993. Therefore, 1992 estimates released in January
1993 would reflect the 1990 base. The postponement was made so that the
decision on whether to adjust the base for intercensal estimates could be made
at the same time. If there is a decision to adjust, then the change to a 1990
base and the change to a 1990 adjusted base would be simultaneous.- If the
decision is not to adjust, then there will be a change to the 1990 unadjusted
base. In that case, even if evidence later in the decade would lead one to
support adjustment, the base would not be changed from 1990 unadjusted to 1990
adjusted at a later point in the decade for the purpose of survey controls.
Any change in base presents a discontinuity in uses based on intercensal
estimates. Federal agency users of intercensal estimates for survey controls
were quite clear that they strongly preferred only one such discontinuity
during the decade.

On a technical basis, it is conceivable to be able to sSupport adjustment at
one level (say states), but not at lower levels. In such a case, state
estimates would add to the national estimate, but substate estimates would not
add to state estimates. There was agreement from users and from the staff
making the estimates that failure to have additivity was not only undesirable,
but close to unacceptable. Also, on a technical basis, it is conceivable to
be able“to support adjustment for one purpose (for example, national survey
controls), but not for another (for example, subnational fund allocation).

The Committee found this situation undesirable. Finally, it is possible for
the Census Bureau to decide not to adjust the base of estimates but for some
Federal agencies to do their own adjustment. This topic was discussed among
Federal agencies at a meeting at the OMB. There was general agreement that it
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would be unacceptable to have variable sets of intercensal estimates used
differently by different Federal agencies.

Estimates start with a base population and add estimated population change
(births, deaths, and net migration). If estimates are adjusted, an additional
term would be added that represents the net adjustment level for each area.
This net adjustment level is the difference between the adjusted base
population and the unadjusted base population. In the estimation process, the
sum of this net adjustment and the estimated population change would be added
to the unadjusted population base. Under this procedure, the net adjustment
would remain constant throughout the decade.
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FURTHER RESEARCH
THE BASIS FOR THE ASSESSMENT

When discussing the issue of whether to adjust the 1990 census, almost all
experts agreed that with more time, there would be refinements and changes to
the estimated undercount. Most experts, however, assumed these changes would
be relatively small. Since the July 1991 decision, the Census Bureau had the
time and at the direction of the Secretary of Commerce, continued to examine
the estimated undercount. As expected, the Census Bureau has made some
refinements and changes. During this analysis, the Census Bureau discovered a
significant computer processing error in the system used to determine the
undercount estimates that were under consideration in spring 1991. As a
result of an error in computer processing, the estimated national undercount
rate of 2.1% was overstated by 0.4%. After correcting the computer error, the
natio~al level undercount was estimated to be about 1.7%. After making other
refinements and corrections, the naiional undercount is now estimated to be
about 1.6%. Attachment 3 shows revised undercount estimates by selected age-
sex-race categories. Attachment 4 shows revised undercount estimates by
state. Attachment 11 shows revised undercount estimates for cities of 100,000
or more population. Attachment 12 shows revised undercount estimates for
counties of 100,000 or more population.

Since PES undercount estimates were based on a sample survey, they are subject
to error. There is sampling error to reflect the fact that the information
came from some and not all of the population. The estimates are also subject
to biases. For example, errors in matching, erroneous responses from
respondents, etc. can bias the undercount estimate. Just as for the estimate
of undercount, the Census Bureau also refined i%s estimates of bias. The
level of total bias, excluding correlation bias®, on the revised estimate of
undercount is negative 0.73 (-0.73%). Therefore, about 45% (0.73/1.58) of the
revised estimated undercount is actually measured bias and not measured
undercount. In 7 of the 10 evaluation stratas, 50% or more of the estimated
undercount is bias. When correlation bias is included, these percentages go
down. With correlation bias, the revised estimate of total bias is negative
0.35 percent (-0.35%). Including correlation bias, about 22% of the revised
estimate of undercount is actually bias and not measured undercount. In
general, the Committee was concerned that the estimate of correlation bias
could be an underestimate, which meant the total bias estimate of negative
0.35% was an overstatement. There was limited time and methodology to
investigate this concern further. The Committee did not feel lack of more-
infogmayion on this concern had an appreciable effect on their overall
conclusion.

2Correlation bias is a term that reflects the fact that the DSE of total
population based on the PES is an underestimate for the model used by the
Census Bureau. The DSE is downwardly biased because of correlation bias which
occurs, for example, because there are people missed in both the census and
the PES. Correlation bias is described more fully below in the section
entitled Third Issue-Part B, p 21.

3See Attachment 6 for a description of evaluation post-strata.
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When the Committee began discussing the issue of whether to adjust the base
for intercensal estimates, it started by reviewing the technical concerns
raised about whether to adjust the 1990 census. This analysis produced a
1ist of concerns, which the Committee summarized into five key areas.

1. Could the problems in the smoothing model, including lack of
robustness, be resolved?

2. Could the estimated biases in the PES estimate of undercount be
removed?

3. Were all components of the bias adequately reflected in the total error
model, and was total error being accurately handled in loss function
analysis?

4. Could we learn more about whether or not our hor~geneity assumption
held sufficiently to support adjustment?

5. Could we resolve the inconsistencies between the PES and other
estimates of undercount, primarily Demographic Analysis?

There were other issues raised. While it would have been helpful to research
these other questions as well, the Committee felt comfortable in confining its
research efforts to the five key questions. The Committee felt they could
make a reasoned choice about whether to adjust the base for intercensal
estimates if they got appropriate information on these five issues.

FIRST ISSUE: COULD PROBLEMS IN THE SMOOTHING MODEL BE RESOLVED?

Summary: The Committee was very comfortable with the new post-
stratification scheme which reduced sampling variance enough to avoid
the use of smoothing. Howeverz because of the limitations of
artificial population analysis®, there was still some concern with
the finding that there was no loss in homogeneity’ in a smaller post-
stratum design that had only about 25% as many post-strata. (See
fourth issue.)

For the July 1991 decision on whether to adjust the 1990 census, the sample
of about 400,000 people was post-stratified into 1,392 groups. A person
could be in one and only one of the 1,392 post-stratum groupihgs. Some of

‘Artificial Population Analysis refers to the study to examine if the
persons within each of the 357 post-strata were alike (homogeneous) with
regard to their probability of being counted in the census. Artificial
Population Analysis is described below in the section entitled Forth Issue,
p 25.

>To make estimates from the PES, each sample person is assigned to one
and only one post-stratum. A necessary assumption is that every person within
a post-stratum has approximately the same chance of being counted in the
census or the PES. This assumption is called the homogeneity assumption.
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those post-stratum groupings.were quite small imate of undercount
was sugjecf to very high sampling.variance. JIn order to reduce AT

sampTihYy error, the Census Bureau used a technique called smoothing.
Smoothing was a regression prediction model. Based on ftems correlated
with undercount, the undercount for each of the 1,392 post-strata was
predicted using the regression model. Then, the final undercount was an
average of the predicted undercount and the directly observed undercount.

The smoothing process was successful at reducing the sampling variance.
However, there were several issues raised about the entire smoothing
process. It would have taken a large, intense, and uncertain research
program to have answered all of these concerns. Therefore, the Committee
chose a different approach. The Committee agreed to reduce the number of
- post-strata. By doing so, each new post-stratum would have more sample
size than under the 1,392 system, and presumably, enough sample size so
that the estimates would be stable (meaning the estimates would not have
very large sampling variance); therefore, no smoothing would be required.-
It was expected that there would be some loss of homogeneity by going to a
smaller post-stratum design, since with fewer strata, each stratum now had
more people. Therefore, one could expect that it was less 1ikely that
everyone within these larger strata had the same capture probability as in
smaller strata. The Committee assumed that the loss in homogeneity would
be smaller than the problems and potential error from smoothing. As it
turned out, the Committee's assumption seemed to be correct.

Based on measures of census performance and general patterns of undercount,
a new set of 357 strata were designed. The 357 strata were not a simple
regrouping of the 1,392 strata. The 357 strata design included 51 main
strata defined by geography, owner-renter, and race/Hispanic cross
classified by 7 age groupings cross classified by male-female. Attachment
5 contains a description of the 357 post-stratum design. This 357 design
turned out to be a very effective stratification, primarily because we were
able to examine additional data before defining the strata. Perhaps the
most important piece of information for this examination was the strong
relationship of living in owner or renter housing units to undercount.
Hence, owner-renter status is very prominent in the 357 design.

We prepared revised PES estimates of undercount based on the 357 design and
analyzed sampling variance by post-stratum. The intent was to verify the
assumption that the sampling variances under the smaller (357) design would
be relatively stable. At the state level, the variances were at an
acceptable level®. Attachment 10 contains revised estimates of undercount
or overcount for the 51 main post-strata that were part of the 357 post-
stratum design.

The Committee was also concerned with the potential loss of homogeneity
with the smaller post-stratum design. Using artificial population
analysis, the Committee examined the homogeneity of the 1,392 design
compared to the 357 design. Artificial population analysis is described
below in the section called Fourth Issue. Based on the artificial

$C.A.P.E. minutes 4-6-92, Attachment 3.
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population analysis assuming no bias in the PES, the Committee found theT
homogeneity for the 1,392 design and the 357 design to be about the same’.
This result at first seemed counter-intuitive since one would have expected
some reduction in homogeneity. However, the result may be explained by the
fact that the 357 design is much more effective than the 1,392 design
(probably true since the 357 desfgn was based on a careful review of
auxiliary data), by limitations of the artificial population analysis, or
by a combination of both those factors.

In summary, the Committee was very comfortable with the new stratification.
In general, for state-level estimates, the Committee felt satisfied with
the 357 design without smoothing versus the 1,392 design including
smoothing. However, because of the limitations of artificial population
analysis, there was still some concern with the finding of no loss in
homogeneity by going to a smaller post-stratum-design that had only about
25% as many post-strata.

SECOND ISSUE: CAN ESTIMATED BIASES BE REMOVED FROM PES ESTIMATES?

Summary: One of the first steps in further analysis of the PES was to
re-examine the 104 blocks which had the greatest effect on the
undercount. Many of the blocks had such a significant effect, they
could ge considered outliers. As a result of the examination of 104
blocks®, corrections to the Post Enumeration Survey (PES) undercount
estimates and bjas removal were conducted. The net result was to
reduce the estimated national net undercount by 0.1%. During that
analysis, the Census Bureau also found and corrected a computer error
that had incorrectly overstated the 2.1% undercount reported in July
1991 by .4%. The July 1991 estimate of undercount was reduced by 0.4%
because of the computer error and an additional 0.1% because of
modifications and bias removal resulting in a revised July 1992
national PES estimate of undercount of about 1.6¥. The Committee
obviously was satisfied that the decision to do a review of 104 blocks
led to the discovery of the computer processing error. The Committee
was also confident that outlier blocks had been more appropriately
handled. As for bias removal, the Committee had mixed feelings. They
were pleased that the review of only 104 blocks had removed a
relatively large amount of bias. But, a significant amount still
remained. The Committee could find no reliable or expedient method to
remove the balance of the bias from the PES estimates.

The PES estimates of undercount are subject to biases. The Census Bureau
had many evaluation programs to try to measure the level of these biases.
At the U.S. level for total population, the estimated bias was negative

0.73% (or negative 0.35% if correlation bias is included) on an estimated

7C.A.P.E. minutes 4-6-92 Attachment 5 and C.A.P.E. minutes 3-9-92
Attachment 1.

8small blocks were often combined to form block clusters. This report
uses blocks to refer to blocks and block clusters.
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undercount of about 1.6%. If it was possible, it would be desirable to
remove these biases before any potential adjustment since the PES estimate
of undercount including the bias is an overstatement of the undercount the
PES actually measured. At the U.S. level for total population, the bias
could be removed. The Committee discussed the possibility of removing the
bias at sub-national levels. The only alternative was a modeling approach.
Considering the very small samples used to estimate the biases and the
difficulties of modeling, the Committee was very reluctant to try to remove
the bias by modeling. The Committee was concerned that more error would be
introduced than the level of error we were trying to remove. A further
complication was the concern that our estimate of correlation bias was
conservative (see page 15).

As a partial solution to bias removal, the Committee recommended an
examination of the blocks that had the potential to contribute the most to
the PES estimate of undercount. If the bias could o2 removed from these
blocks, the PES estimates would be improved. Of course, the results from
this set of blocks could not be generalized to other blocks, so any
solution would only be a partial removal of the bias. 104 blocks were
included in the study. The study is referred to by various names since
additional components to the study were added over time. This study was
originally called OCR (Outlier Cluster Review) because of the intent to
review the blocks that had outliers. When the study was expanded to a
second purpose (removal of bias), the study was called Selective Cluster
Review (SCR).

During the SCR, several types of problems were examined. The treatment of
outliers was reexamined and corrected as necessary. Some blocks had
unusual results and had very big effects on the estimated undercount,
effects far larger than one block shouid be expected to have. These are
called outliers. They are similar to unusual marks by judges in athletic
competitions. For the July 1991 a2stimates of undercount, there was a
method to defuse the effect of these outliers. Now, with more time, we
were able to reexamine these outliers and to use better methods (when
applicable) to dampen their effect.

In addition, during SCR, we looked for errors. An example is failure to
search in the proper block. Searching for matching should have been done
in the PES sample block as well as the ring of blocks surrounding the
sample block. Generally, this was done. Sometimes errors were made and
the matchers failed to look into the entire ring. Mistakes like these were
corrected. ’

Matching, even in the proper set of blocks, is error prone. Errors in
matching can lead to a bias in the PES estimates. During SCR, expert
matchers tried to remove all matching error and therefore any bias in the
PES estimate due to matching.
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As a result of all aspects of SCR, the est1mated national undercount was
reduced -by one-tenth of one percent (0. 1%) The bias reduction only
applied to the 104 blocks and could not be genera]ized to other blocks.
The 104 blocks represent about 2% of the total sample while the 0.1%
reduction on an estimated 0.7% total bias represents about a 14% reduction.
Even though total bias could not be removed, these numbers show that the
effort of redoing these 104 blocks was well worth it. The results of the
SCR were also subtracted as appropriate from the total bias so that the
resulting total bias only represents residual error for residual blocks
(the total minus these 104 blocks).

During the SCR, Census Bureau staff discovered a computer processing error
that affected the estimates of undercount released in July 1991. Codes
that were attached to cases in clerical process1ng were incorrectly fed
into the computer processing. Errors went in both directions (increasing
and decreasing the estimated undercount), but the net result of the error
was to reduce the estimated national undercount of 2.1% by 0.4%.

THIRD ISSUE: IS THE TOTAL ERROR MODEL COMPLETE?

Summary: With regard to total error, the Committee was completely
satisfied that all components of_ bias were represented. The Committee
was concerned about the accuracy of some of the estimates of bias and
the high variance for some estimates of bias. The general conclusion
was to use caution in evaluating the results of loss function anzlysis
since the target numbers in that analysis were so dependent on the
Tevels of estimated bias. The Committee felt that correlation bias
should be a component of total error. However, there was concern
about our method of estimating it and very serious concern about the
method of allocating it to states, cities, etc. Since there did not
appear to be methods or time to analyze this allocation issue further,
the Committee requested that loss function analysis be done with and
without correlation bias. There was a choice of various loss
functions. Primarily, the Committee concentrated on loss functions
that examined proportionate population shares and not population
counts. In addition, in general, the Committee considered loss
functions based on squared error not absolute error. Using hypothesis
tests with 10% significance, loss function analysis excluding
correlation bias. does not support adjustment. Using hypothesis tests
with 10% significance and including correlation bias, all but one of
the loss function analyses favors adjustment at the state level when
examining aggregate loss. The Committee tended to accept these
findings keeping in mind the numerous caveats. As a result of some
comments from the Panel of Experts, the Committee was concerned about
whether the significance level they used for the hypothesis tests was
appropriate.

post Census Rematching for the Outlier Cluster Review," Howard Hogan,
undated; C.A.P.E. minutes 6-11-92 Attachment 1,2; C.A.P.E. minutes 4-20-92
Attachment 2.
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THIRD ISSUE-PART A: TOTAL ERROR

The third major concern was whether the total error model contained all
components of error and whether the components of error were adequately
measured. In terms of whether all components of error were considered, two
new components were added-- error due to cases done very late in the
regular census (called late-late returns) and treatment of out-of-scope
cases. The Committee felt completely confident that all components of
error had been 1isted and considered.

The Committee could come to no agreement about the adequacy of the level of
error measured for each of these components. There were concerns that
matching error was determined by a dependent study and not an independent
study. There were concerns that evaluation interviews used to determine
the quality of the PES were conducted in February 1991. ten months after
the census. There was concern that the estimate of only 13 fabrications in
a sample of 150,000 seemed low compared to reasonable expectations. The
Committee strongly agreed that the evaluation sample sizes were too small.
The sampling error on several of the estimates of bias was extremely high.

In summary, with regard to total error, the Committee was satisfied that
all components of error were represented. The Committee was concerned about
the accuracy and variance of the estimates of bias, but there was really
nothing that could be done. The general conclusion was to use caution in
evaluating the results of loss function analysis since the target numbers
in that analysis were so dependent on the levels of estimated bias.
Attachment 6 contains estimates of the bias.

THIRD ISSUE-PART B: CORRELATION BIAS

The Committee spent a %?od,dea1 of time discussing one aspect of total
bias--correlation bias'™. The Dual System Estimate (DSE) of total
population produced by comparing the PES and the census is a biased
estimate. It is biased because of matching error, etc. These components
of bias are described immediately above.

The DSE can also be biased by correlation bias which has multiple

- components. The first is that the DSE assumes that a person's
participation in the PES is not affected by his or her participation in the
census (the causal independence assumption). Failure of this assumption
can cause a bias. Generally lack of independence is not considered to be a
big problem since the PES is conducted almost 4 months after the census and
because of other controls introduced into the PES system.

The second component of correlation bias occurs because of variable capture
probabilities within a post-stratum. The DSE does not require that the
census and the PES have the same probabiiity of counting people (called
capture probability). But, the DSE does assume that within a post-stratum,

Wsometimes, model bias is used synonymously with correlation bias. In
this report, correlation bias will be used.
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everyone in the PES (or everyone in the census) has approximately the same
capture probability. So, for example, a white male renter age 30-49 in
rural areas of Louisiana is assumed to be just as likely to be counted as a
white male renter age 30-49 in rural Mississippi, etc. Generally, if
people within a post-stratum have differing capture probabilities, then the
DSE is downwardly biased. That means the DSE underestimates the total
population and in most cases would underestimate the undercount.

As a special case of variable capture probabilities, assume within a post-
stratum there is a set of people with zero probability of being captured.

" These are often called the impossible to count or people missed in both the
census and the PES. They are another component of correlation bias.

There are no direct estimates of either of these components of correlation
bi s, but an estimate for the total of both combined is obtained by
comparing PES estimates to Demographic Analysis (DA) estimates. To
estimate the level of correlation bias, the assumption is that sex ratios
as determined by DA are accurate. Then, since in general the DSE estimates
of males are Tower than the DA estimates of males, there is a calculation
of how many males would have to be added to the DSE to make the PES sex
ratio equal to the DA sex ratio. These added males are an estimate of the
level of correlation bias in the PES.

Actually, after estimating the extent of correlation bias, it is not added
to the DSE of total population (just as other estimates of bias are not
subtracted). Rather, the estimate of correlation bias is added to the total
error model and is used to determine target numbers for loss function
analysis.

The Committee was concerned about the combination of the two components of
correlation bias, but there did not appear to be any alternative. The
Panel of Experts expressed the same sentiment. They agreed that they were
uncomfortable with the combination, but there does not seem to be an easy
alternative. The Committee also was concerned that the PES measures more
females than DA so that this method of estimating correlation bias should
have had the effect of estimating a true population (for loss function
analysis target numbers) that was bigger than total population in DA.
However, the sum of the target populations did not equal the sum of the PES
estimate and the level of correlation bias that was estimated to be added,
as it should have. There was no time to examine these concerns further.
Finally, there was concern that the method used for comparing the DSE with
bias to DA understated the estimate of people missed due to correlation
bias.

Mostly, however, the Committee was concerned with the method of allocating
the correlation bias. Basically, the estimated missing people due to all
types of correlation bias (all males) are allocated back to each post
stratum proportional to the estimate of the number of males in the fourth
cell of the DSE for the post-stratum. Further modeling is used to allocate
the total error down to sub post-stratum levels.

The fourth cell in the DSE is an estimate of the number of people missed in
both the PES and the census, but it is a biased estimate because of
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correlation bias. It is not directly estimated, but an estimate can be
obtained by subtraction. Some of the numbers used in the subtraction are
sample estimates, therefore, they are subject to sampling variability. The
fourth cell 1s expected to be the product of the true population times one
.minus the capture probability of the PES times one minus the capture
probability for the census. In theory, this number cannot be negative.
But, in practice, due to sample variability, matching error, etc., it can
be estimated to be negative. When the estimate in the fourth cell is
negative, no amount of the estimated people missed due to correlation bias
is allocated to that post-stratum.

Both the Committee and the Panel of Experts were very concerned about the
negative values in the fourth cell. The Panel of Experts suggested some
methods to change the DSE process to avoid negative values. There was also
considerable concern about using the fourth cell as the basis for
allocation of the estimate ¢ people missed due to correlation bias. In
fact, other methods of allocation had been tried by the Census Bureau.

In summary, the Committee felt that correlation bias should be a component
of total error. However, there was concern about our method of estimating
it and very serious concern about the method of allocating it. Therefore,
the Committee requested that loss function analysis be done with and
without correlation bias. Each Committee member would then have to make
some judgements about how to analyze the results.

THIRD ISSUE-PART C: LOSS FUNCTION ANALYSIS

Estimates of bias in the PES estimates of undercount are useful for
interpreting the accuracy of the PES estimates. But, estimates of bias
were also a key component in a summary analysis called loss function
analysis. If truth were known, the census count and the adjusted base
count could be compared to truth and an appropriate choice could be made.
That of course is impossible. To approximate that comparison, the Census
Bureau performed loss function analysis.

As a first step in loss function analysis, the true population is
estimated. This estimate is called the target population. It is estimated
by taking the PES estimate of population and modifying that estimate based
on the estimates of error in tho PES (the components of bias from the total
error model). These estimates of bias are also subject to error, so you
can't simply subtract bias from the PES estimate and assume that is the
true population. A further complication is that estimates of bias are only
available for 10 evaluation post-strata and target numbers are needed for
every state, every county, every place, etc. A modeling system is used to
allocate the bias from the 10 evaluation post-strata to sub-levels of
geography. Once target numbers are calculated, there is a comparison to
see whether census counts or adjusted counts are closer to the target
numbers, which are assumed to be "truth.” There is still an issue of what
is the appropriate comparison between census, adjusted and target numbers.
Should it be a simple difference? If so, how are pluses and minuses
handled? Should it be the square of the differences, which avoids the
problem of pluses and minuses but overemphasizes states (or other areas of
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interest) with big differences. Or should it be some kind of weighted
-squared difference to avoid the over-effect of big states but to still
reflect some of the differences in state size?

The Committee could come to no consensus on these difficult questions.
Therefore, the Committee ran a variety of loss functions. These were a
combination of:

-Various methods of allocatina the bias to target numbers
-With and without correlation bias

-Absolute and squared error as well as variations of those to take
account of variation in state (or other area of interest) size.

Even with these various loss functions, there was still another important
quest-on. Do you only look at the aggregate loss over all areas of
interest (example, all states), or do you look at individual losses? This
question was discussed with the Panel of Experts. The Panel felt that a
simple count of "winners" and "losers" was inappropriate. One suggestion
was to use a Pitman nearness measure. Time prevented that kind of
analysis. In the absence of this measure, the Committee continued its
original intent to examine aggregate loss. The Panel supported analysis of
aggregate loss. In doing aggregate loss analysis, the Committee heeded the
advice of the Panel of Experts who strongly recommended that loss function
analysis be viewed only as a tool and not an exact decision mechanism

In examining total Toss over a set of areas (like all states), there was a
question about whether the difference in aggregate loss between the census
and adjusted base counts was a real difference or only due to random error.
The Census Bureau had developed a statistical hypothesis test to try to
answer that question. The Panel of Experts reviewed this work as well. In
particular, the representative from Statistics Canada, who face the same
problem, commented on the proposed hypothesis test. That expert warned
that in effect we were not doing a standard hypothesis test, but rather we
would be making 3 decision on which set of estimates to use based on the
results of the test. If we continued with the standard test, we could be
making mistakes about what level of significance to use. The most
appropriate level might very well be larger than the 10% level of
significance the Committee chose to use. Because of the lateness of the
suggestion, time prevented us from completely examining the alternative
hypothesis test approach. Hence, the Committee used, with caution, the
significance level of standard hypothesis test results.

In summary, using hypothesis tests with 10% significance, loss function
analysis excluding correlation bias does not support adjustment. Using
hypothesis tests with 10% significance and including correlation bias, all
but one of the loss function analyses favors adjustment at the state level



when examining aggregate loss''. The Committee tended to accept these
findings keeping in mind the numerous caveats mentioned above.:

FOURTH ISSUE: DOES THE HOMOGENEITY ASSUMPTION HOLD?

Summary: Just as in July 1991, the results on whether the homogeneity

assumption holds are inconclusive. The new research used to examine
the homogeneity assumption (called artificial population analysis)
indicates that the assumption does not hold when the bias in the
estimate gets to be about 25% or higher. Since the bias in the Post
Enumeration Survey (PES) estimate as currently measured is 22% to 45%,
the Committee was concerned. .

An integral part of the PES/DSE system is to assume that everyone within a
pc.t-stratum has approximately t-e same probability of being counted in the
PES. This is often referred to as having the same "capture probability."
As discussed in the part of the third issue having to do with correlation
bias, failure of this assumption leads to a bias in the DSE. It is also
important because of the way the sample is selected and used to make
estimates for states, cities, etc. Very few political units, including
states, have direct estimates from the PES. That is, the state (or city)
was not defined as a universe, and then a sample drawn from it to represent
it. Rather, the sample was drawn by region, type of area (large urban
area, other urban, rural), race, etc. Therefore, a sample case in
Tennessee (for example) also is used in the estimate of undercount for
Florida, Georgia, etc. This approach assumes homogeneity. Recognizing the
importance of this assumption, the Census Bureau designed a study (labeled
P-12) to analyze whether the homogeneity assumption held. The results of
P-12 were mixed or inconclusive.

Recognizing this, the Committee asked for more extensive research into the
issue of homogeneity. The new research was called artificial population
analysis. Basically, items felt to be correlated with undercount were
selected. They were called surrogate variables. These items were then
scaled to the level of the undercount. For example, the mail return rate
of census questionnaires was one of these items. The mail return rate was
about 65% while undercount was about 2%. The 65% was scaled to 2%. Then
an area that had a mail return rate 5% greater than the national average,
got a scaled mail return rate 5% above the national average.

We know mail return rates for every area in the country. Using the same

process used to estimate DSE's we estimated this scaled mail return rate.
In effect, the comparison of the estimated scaled mail return rate to the
known scaled mail return rate substitutes for the comparison of estimated
undercount with known undercount.

YSummaries of loss function analysis results can be found in the
following C.A.P.E. minutes: C.A.P.E. minutes 5-4-92 Attachment 4; C.A.P.E.
minutes 6-1-92 Attachments 9-11; C.A.P.E. minutes 6-9-92 Attachment 5;
C.A.P.E. minutes 7-6-92 Attachments 2,3.
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Various types of loss function analyses were used to compare the estimated
scaled surrogate variables with the actual scaled surrogate variables. If
the loss from the estimate was small you could assume that the post-
stratification was good and the homogeneity assumption was holding. If the
loss was large, there would be cause for concern. In addition, we could
examine the number of places (states, cities, ‘etc.) "improved" by
adjustment. - We could do this kind of analysis for surrogate variables
since we know truth (the actual value of the surrogate variable).

Based on artificial population analysis, a first analysis showed similar
homogeneity for the 1,392 design as well as the 357 design as well as for a
design with only 2 strata. Further analysis showed two problems. One, the
surrogate variables did not vary much by post-stratum. Since the
assumption was that undercount did vary by post-stratum, there was concern
about whether this set of surrogate variables was a good set. Another
concern was that the analysis assumed no bias in the surrogate variable
estimates and the PES estimates of undercount are biased. Therefore, there
was an attempt to find additional surrogate variables as well as to
introduce bias into the artificial population analysis. Artificial
population analysis was rerun with various levels of constant bias added.
The bias in the PES is not constant, but there was no adequate way to
introduce variable bias into the artificial population analysis.

The original five surrogate'variab1es were:

-Allocation Rate (The rate at which questions without answers on the ccasus
questionnaire had to be allocated a response)

-Percent of population covered by the mail census procedure

~Percent enumerated by mail (mail return rate)

-Substitution rate (The rate at which an entire person's census
characteristics had to be created by a computer algorithm)

-Percent of housing units that were multi-unit

The three additional items were:

-Percent in poverty
-Percent unemployed
-A mobility statistic

For states and most large geographic areas, without any bias, artificial
population analysis supported the homogeneity assumption assuming that the
surrogate variables act like undercount. Once bias is introduced, however,
the artificial population analysis shows less and less homogeneity. When
bias is 25% of the estimate, the artificial population analysis indicates
that there is serious concern that the homogeneity assumption does not
hold. Currently, with correlation bias included, the bias in the PES
estimate of undercount is 22%. Without correlation bias, the bias is 45%
of the estimate. In summary, the Committee could only support the
homogeneity assumption with some concern since the level of bias in the PES
was close to the point where artificial population analysis shows the
homogeneity assumption fails to hold.
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FIFTH ISSUE: CAN THE INCONSISTENCY OF PES AND OTHER ESTIMATES BE
EXPLAINED? :

Summary: Even though there were some points of concern, the Committee
is much more comfortable with the consistency of the revised Post )
Enumeration Survey (PES) estimates and Demographic Analysis (DA) than
they were with the July 1991 PES estimates and DA. At the state level,
the Committee generally felt the revised PES estimates met their face
validity expectations with some individual state exceptions.

As part of the July 1991 decision whether to adjust the 1990 census, there
were many concerns about the PES estimates compared to other estimates,
mainly Demographic Analysis (DA). In particular, there was concern that
the P*.3 estimated a higher popul~tion than DA and the fact that the PES
estimated about a million more woman than DA. In addition, PES estimates
were compared to "best professional judgement" estimates, mainly to see if
undercount was being measured by the PES in areas where undercount was
expected. This check was called face validity. Face validity checks,
though not rigorous, indicated some areas of concern in the PES estimates.
For these reasons, the Committee requested additional research to try to
investigate the apparent differences. )

With regard to DA, the revised PES estimates are now much more consistent.
Attachment 7 contains a table summarizing the comparisons. The PES
estimate of total population was now lower than the DA estimate, a more
expected outcome. The estimated undercount from the PES at the national
level was 1.6% compared to an estimate of 1.8% from DA. The PES estimate

. of women remained higher than DA (an unexpected result), but the difference
has been reduced from one million to about 400,000 and was within sampling
error. As expected, the PES estimates for Blacks (and in particular, young
Black males) were much lower than the DA estimates. This is a result of
correlation bias. Even though expected, the Committee was concerned about
this problem becavse there was no method to adequately add these people
back into PES estimates.

With regard to face validity checks, there also was now more consistency.
Almost all of the changes between the revised PES and the July 1991 PES
estimates were in the direction expected by the Committee.

Since intercensal estimates of states are of such importance, the Committee
‘asked for an analysis of revised PES state estimates compared with other
information on states to see if there was consistency. Basically, there
was consistency with a few exceptions. The exceptions were substantiated
by an independent analysis done by one of the Panel of Experts. The
Committee was concerned about these exceptions, therefore, they could only
conclude that, on average, there would be an improvement using adjusted
base counts for states.

In summary, even though there were some points of concern, the Committee
was much more comfortable with the consistency of the revised PES estimates
and DA than they were with the July 1991 PES estimates and DA. At the



state level, the Committee generally felt the revised PES estimates met
their face validity expectations with some exceptions. '
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THE DECISION PROCESS

The decision process that led to the assessment of the Committee contained
many parts. By far, the largest part was the year of extensive research and
discussion between the Committee and the statistical staff at the Census
Bureau. That part of the decision process is summarized in this report and
recorded in far more detail in the minutes of the Committee. The decision
process culminated with three key discussions. These were a day long meeting
with the Panel of Experts, a decision discussion meeting with the Committee,
and a decision discussion meeting with the Executive Staff of the Census
Bureau. This section of the report summarizes those three meetings.

MEETING WITH PANEL OF EXPERTS:

The Census Bureau wanted to have outside review of the additional research
it had done since July 1991. The Census Bureau wanted to include some
Panel members who had not been too involved in the July 1991 decision in
order to get a fresh look. In addition, the Census Bureau considered the
outside expert advice it obtained in conjunction with the July 1991
decision. The Panel of Experts was sent materials in advance. In
addition, each member was asked to chose two of five key areas on which to
concentrate his or her attention. They were, of course, free to comment on
any other issue, and as expected, they did. The meeting with the Panel was
held on July 14, 1992. In order to place this summary of the Panel meeting
in proper context, it is important to understand that the agenda for ‘e
Panel was restricted to major problems and that the Census Bureau
specifically requested critical review.

In summary, the Panel made comments on the following key points:

1. The Panel thought the additional research done by the Census Bureau
was extremely thorough and useful. The Panel took the time to commend
the Census Bureau for this effort. They felt this research took the
Census Bureau a long way towards being able to adjust at some time, even
if not fully at the present.

2. The Panel thought the Census Bureau should only adjust for the
geographic areas for which it was comfortable supporting the decision on
technical grounds. Even then, there were bound to be some areas that
were adversely affected by an adjustment or no adjustment, even though
most were improved. The Panel urged the Census Bureau to examine the
exceptions and see if they were "seriously"” hurt. If so, the Panel
recommended the Census Bureau reconsider an adjustment, even if it was
technically defensibie on average. For areas below the level for which
there is technical backing to support adjustment, the decision about
whether to adjust was more of a policy issue. The Panel did point out
that errors in estimates of population change from the census year to
the year of interest could be large, and perhaps larger than errors from
adjustment, particularly for small areas.

3. The Panel cautioned that many of the statistical analyses used by
the Census Bureau (Loss Function, Total Error Model, etc.) were just
tools and not exact decision mechanisms.
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4. The Panel would have felt more comfortable if the bias could be
removed from the PES estimates before their use in any potential
adjustment. The Census Bureau agreed with the concern of the Panel but
knew of no adequate methodology to remove the bias by state, city, etc.

addition, the Panel expressed some concerns:

*1. The Panel was quite concerned about the negative values in the

fourth cell. The Panel suggested ways to alter the DSE process in order
to avoid the negative values.

2. While the Panel recognized the need to do something about
correlation bias, they also recognized the potential problems caused by

. the inability to estimate the components of the bias separately. The

Panel was also concerned about the problems with the proposed allocation
scheme.

3. The Panel cautioned against loss function analysis where winners and
losers were tallied up. Instead, if the intent is to examine individual
losses/gains, the Panel recommended a Pitman nearness measure be used.

4. The Panel cautioned against too much reliance on the significance
level in the hypothesis test the Census Bureau was planning to use and
urged the Census Bureau to consider the implications of the approach to
hypothesis tes.ing being studied by Statistics Canada.

5. The Panel cautioned that artificial population analysis, like the P-
12 study, was inconclusive about whether the homogeneity assumption
held.

6. Some Panel members expressed concern about the extensive use of
synthetic estimation in the adjustment process. (Examples: allocating
undercount estimates to areas below which there were direct estimates,
allocating bias, etc.)

Attachment 8 contains more detail from the meeting with the Panel of
Experts.
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C.A.P.E. DECISION DISCUSSION

In July 22, 1992, the Committee met with the Director to discuss each member's
" opinion about the accuracy of adjusted base counts for use in intercensal
estimates. Prior to the main part of the meeting, one of the Committee
members made a suggestion based on some analysis he had performed. He
recommended the Committee consider a composite (50-50) estimate which would be
the simple average of the census count and the adjusted base. The reasoning
for the suggestion was that we have two estimates of population, both with
error. Despite massive research, it is still inconclusive about which is
better overall, for all levels of geography. Therefore, an average of the two
might make sense. There is precedent for this kind of averaging in other
Census Bureau work. Despite the lateness of the suggestion, the Committee
members were asked to comment on the new proposal.

- To he’p in the overall discussion about whether to adjust the base for
intercensal estimates, there was a list of key uses and issues of intercensal
estimates. Committee members were asked to tie their opinions about potential
improved accuracy to the uses of the estimates and geographic level. The list
ijs shown in Attchment 9.

Each Conmittee member expressed his or her opinion about whether or not the
base for intercensal estimates should be adjusted. Though not unanimous, most
of the Committee members felt that adjustment of the base should be done at
the national and state level. For national and state uses of intercensal
estimates, most Committee members felt adjusting the base would make the
eventual estimates better on average. There was considerable concern about
the states for which it was uncertain whether adjustment would make an
improvement. Below the state level, the Committee could not make a
recommendation about improvement from adjustment and supported the census
counts. In terms of the issue of differential undercount and perception of
fairness, the Committee strongly felt that adjustment at the state and
national level would satisfy that element. The Committee could come to no
agreement on whether an adjustment to the base would improve overall accuracy
(accuracy at all levels of geography).

In addition to those summary findings, some other points were raised. These
included:

1. No matter what the decision, the Census Bureau needed to examine the
existing intercensal estimate challenge system' . Regardless of the
Census Bureau decision on adjusting the base, a political jurisdiction who
feels it was harmed by the Census Bureau decision can and will challenge.

2. Could we adopt the system used in Australia and perhaps Canada? The
census is not adjusted, but intercensal estimates are.

2Currently, there is a challenge system in place that allows
Jurisdictions to question their intercensal estimates. The evidence supplied
by the jurisdiction is reviewed by Census Bureau staff. The staff selected are
not involved in the intercensal estimate operations. If the challenge is
accepted, the intercensal estimate is changed.
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3. No matter what the decision on adjustment of the base for intercensal
estimates, the reliance on the current DSE system should be examined. Some
of the problems with it might never be solved. (See the final section of
this report-FUTURE)

The meeting closed with a discussion of the 50-50 composite suggestion. Only
a minority of the Committee favored the 50-50 composite as a first choice,
although many of the Committee members thought the composite could be a
possible acceptable alternative. During the discussion, several pros and cons
of the suggestion were listed.

PROS:

1. It would produce estimates that are additive. A procedure following
the Committee's general consensus of states and higher would not be
additive.

2. It is a move in the right cirection. (This can also be viewed -as a con
since it is only a partial correction, even at the national level.)

3. It dampens the effect of noise (bias, error, etc.) in the PES and
census.

4. At the substate level, the composite is probably better than the full
adjustment.

5. Even with an adjustment, there would still be a benefit for respondents
to take the effort to be counted in the future, because any potential
adjustment based on the 50-50 composite method would only be a partial
correction.

6. Analysis done by one Committee member showed that hypothesis test
results at the state level were much more favorable to the composite
estimate than to the full adjustment, even without including correlation
bias.

CONS:

1. It is not as good an estimate at the national level as at the adjusted
base, but it is probably a better estimate than an estimate with a fully
adjusted base for substate levels. Substate improvement is at the expense
of state and national estimates.

2. The two estimates (the DSE and the census) are not independent.

3. It was too late to fully examine the technical merits of the composite.
4. It is only half a solution to differential undercount.

5. It looks like a compromise or even like a "cop-out."

6. Why 50-50? 60-40 or some other combination might be better, and there
is no way to know.
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EXECUTIVE STAFF DECISION DISCUSSION

Following the Committee discussion, the Executive Staff of the Census Bureau -
met to give their views. Basically, the Executive Staff concentrated on
policy concerns since the Committee had discussed the technical {ssues. The
Executive Staff did not make a recommendation on whether or not to adjust the
base for intercensal estimates, but rather raised some issues. The following
points were raised at the Executive Staff meeting:

1. It is very important to make sure that people understand that the
decision on whether to adjust the base for intercensal estimates is
different from the decision whether to adjust the full census. Even if
there is a decision to adjust the base for intercensal estimates, there is
no intention to adjust the 1990 census because research shows insufficient
technical justification.

2. The Census Bureau shoula do what it thinks it can support based on
statistical science.

3. The Census Bureau should consider the advice of users, but should not
be forced into a decision because of pressure from users.

4. The Census Bureau should consider the effect of the decision on the
public and in particular on its respondents.

5. The 50-50 conposite suggestion looks arbitrary.

6. The adjustment issue is so complex, there is probably no single
intellectually coherent solution. Most 1ikely, none of the available
“options is fully consistent with the current research. Also, no matter

what the decision, some people will not be satisfied.

On balance, the Executive Staff felt very strongly that there should be
technical support for the eventual decision. The Executive Staff recognized
that many issues, some of them nontechnical, would need to be balanced in
making the final choice. Even so, it is very important for the Census Bureau
to be confident about the technical support for the decision it chooses. Not
only would the Census Bureau have to defend any decision, but the
professionalism of the agency can be questioned if the Census Bureau cannot
stand behind its decision on statistical grounds.
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FUTURE

Regardless of the choice about whether to adjust the base for intercensal
estimates, there were several concerns about the future raised during the
final discussions. Generally, it was felt that the problem of differential
coverage will continue in the future. Therefore, there were strong
recommendations that research in the area of differential undercount should
continue as input into the design of the year 2000 census. In particular, the
following points were made.

1. The Census Bureau should examine alternatives to the Dual System
Estimation process used in 1990. Some of the problems of that approach may
continue despite best efforts, meaning that a full adjustment based on such
a system might never be possible.

2. Even though it might not be statistically efficient coverage
measurement surveys in the future shouid have samples and estimation
systems that produce direct estimates for key political areas (like
states).

3. The Committee process was very successful and could be a good model for
the future. Examples of the benefits included sufficient time, timely
senior staff input, clear goals, etc.

4. Any proposed undercount estimation/adjustment scheme must be simple.
It must be simple enough so the technical aspects can be evaluated and it
must be simple enough so it can be explained, even to those without
extensive statistical knowledge.

5. Methods of incorporating coverage measurement into the census process
should be examined.

6. A system that produces one set of counts rather than unadjusted and
adjusted counts is definitely preferred.
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ATTACHMENT 3A: PES ESTIMATES OF INDERCOUNT BY RACE AND SEX
JULY, 1992
Jable 1 Table of PES Estimates for Sclected Race/Origin/Sex Groups
JULY, 1991 JANUARY, 1992 JULY, 1992
Original PES Revised PES ) 357 PES
Race/Hispanic/Sex Census Estimate $td. Error Estimate Std. Error Estimate Std. Error
Totsl . 248709873 253979141 4T29L6.4T2 252959473 441310.829 252712821 489754.595
Male 121238418 124249093 245445.426 123648997 238663.637 123623143 273518.304
female 127470455 129730048 248737.086 129310476 241333.6831 129089678 254912.175
Black 29986060 31505838 ©5559.460 31295058 93435.743 31377094 167925.028
#ale 14170151 14974382 49052.934 14857391 47952.832 19003588 82912.806
Female 15815909 16531456  52914.183 16437657 51898.230 164676225 96509.126
Non-Black 218723813 222473303  424675.175 221664415 414933.642 221335728 453076.281
Male 107069267 109274711 222153.799 108791606 216160.510 108722274 249791.220
Female 111654546 113198592 220800.143 112872809 216539.37% 112613453 239423.186
Asian or Pacific Islander 7273682 7504906  36264.289 7485602 36157.758 74647371  102828.516
Male 3558038 3688434 19879.800 3674532 19946.4624 35684895 40817.829
Female 3715624 3816470  18449.115 3811069  18435.209 3762476  57240.421
American Indian 1878285 1976890 21726.01¢% 1970537 21588.870 2051976  2625%.820
Male 926056 Q80874  1:512.232 e77738 11307.086 1020059  13248.050
Female §52229 ¢96016 10612.782 99279¢  10467.531 1031917 13252.478
#ispanic 22354059 23590274 103458.969 23471101 102033.476 23521183 180090.423
Male 11388059 12086513 57498.441 12008888 56354.003 12052261 114778.144
female 109646000 11503761 §2275.143 11462214 52082.441 11468942  B4750.443
Table 2 Table of Undercount Rates for Selected Race/Origin/Sex Groups
Original PES Revised PES 357 PES
Race/Kispanic/Sex Census UC Rt SE(UC RT) UC Rt  SE(UC Rt) UC Rt  SE(UC Rt)

Tetal 248709873 2.075 0.182 1.680 0.179 1.58¢6 0. 191

Male 121239418 2.622 0.193 1.949 0.18¢9 1.928 0.217

female 127470455 1.742 0.187 1.423 0.184% 1.254 0.195

Black 29986060 £.824 0.289 4£.183 0.287 . 4.433 0.511

Male 14170151 5.3 0.310 4.826 0.308 £.904 0.529

Female 15815909 . 4,328 0.306 3.783 0.304 &.008 0.563

Non-Black 218723813 1.685 0.188 1.327 0.185 1.180 0.202

Male 107069267 2.018 0.199 1.583 0.196 1.520 0.226

Female 111654546 1.364 0.192 1.079 0.190 0.852 0.211

Asian or Pacific Islander 7273862 3.081 0.468 2.831 0.469 2.332 1.349

Male 3558038 3.53% 0.520 3.170 0.526 3.443 1.594

Femate 371562¢ 2.642 0.47 2.504 0.472 1.245 1.502

American Indian 1878285 4.988 1.044 4L.682 1.044 £.520 1.222

Male 926056 5.589 1.089 5.286 1.095 5.183 1.231

female 952229 4.396 1.01¢ 4.08% 1.011 3.854 1.235

Rispanic 22354059 5.240 0.416 4,759 0.4 4£.962 0.728

Mate 11388059 $.779 0.448 5.170 0.445 5.511 0.500

Female 10966000 4.67% 0.433 4£.329 0.435 4£.385 0.707

Note: Due to the nature of the data used to compute these counts for the 357 poststrata PES design, the American Indian counts in
both Table 1 snd Table 2 above inciude Eskimos and Aleuts for the 357 PES. The census count used for this group was 1,959,234, T
census counts used to compute the original PES counts and the revised PES counts are shown in the tables.



ATTACFMENT -3
Page 2 of 3

A'I'IM-JM‘.ENI 3B: REVISED PES ESTIMATES OF UNDERCOUNT BY AGE~RACE-SEX
JULY, 1992 :

Table 1 PES Estimotes ft.a'r Selected Race/Origin/Sex Croups for the 0 to 17 Age Group
€357 Poststrata PES Design)

JULY, 1992
357 pES Undercount  Standard

Race/Origin/Sex Group Census Estimate std. Error Rate Error
Totat . 63604432 65695382 191195.568 3.183 0.282
Male 32584278 33549795 Q7745 .288 3.166 0.281
Female 31020154 32045587 93459.542 3.200 0.282
Black 9584415 10311019 95917.245 7.047 0.8465
Male &B8L94L97 §215800 48390.736 7.023 0.8463
Female 4734918 5095218 47527.287 7.071 0.867
Non-Black 54020017 55384363 172047.816 2.463 0.303
mate 27734781 28433954 88325.776 2.459 0.303
Female 26285236 26950369 83724.989 2.468 0.303
Asian or Pacific lslander 2083387 2152880 46537.029 3.228 2.092
Male 1063264 1099038 23792.412 3.25% 2.094
Female 1620123 1053842 22745.817 3.200 2.089
American indian, Eskimo, or Aleut 6969467 742996 12481.464 6.195 1.576
Male 354875 378205 €315.004 6.169 1.567
female 342092 344791 6166.4691 6.222 1.585
Hispanic 7757500 8164834 T7292.661 4.989 0.899
Male 3971164 6179630 39551.088 4.988 0.899
Female 3784334 3985204 37742.088 4.990 0.900

Table 2 PES Estisates for Selected Race/Origin/Sex Groups for the 18 to 29 Age Growp
(357 Poststrata PES Design)

JULY, 1992

357 PES Undercount  Standard

Race/Origin/Sex Group Census Estimate Std. Error Rate Error
Total 48050811 49530134 192936.681 2.987 0.378
Hale 24312055 25105216 1298569 .843 3.15¢ 0.501
female 23738756 26424918 113605.768 2.809 0.452
Btlack 6419397 6727151 60784.870 4.575 0.882
Male 3110320 3225832 38478.198 3.581 1.150
Female 3309077 3501319 41388.085% 5.491 1.117
Non-Black 41631414 42802983 174778.637 2.737 0.397
Male 21201735 21879384 121313.350 3.097 0.537
female 20429679 20923599 102738.356 2.361 0.479
Asian or Pacific Islander 1581231 1686549 L7226.618 6.245 2.625
Male 802067 893983 35821.446 10.282 3.595
fFemale 779164 792566 31415.861 1.691 3.897
American Indian, Eskimo, or Aleut 414071 441408 7298.043 6.193 1.551
Male 210263 224725 4083.000 6.435 1.700
Female 203808 216483 3782.708 5.942 1.642
Kispanic 5525130 5903599 83906.191 6.417 1.330
Rale 2984897 3207779 67903.944 6.948 1.970

fFemale 2540233 2696220 31412.026 5.785 1.098
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ATTACHEMENT 3B: REVISED PES ESTIMATES OF UNDERCOUNT BY AGE-RACE-SEX
’ JULY, 1992

Table 3 PES Estimtes for Selected Race/Crigin/Sex Groups for the 30 to 49 Age Growp
(357 Poststrata PES Design)

Julp¥. 1992
357 PES Undercount  Standard

Race/Origin/Sex Group Census Estimate Std. Error Rate Error
Total 73314343 74327349 178380.748 : 1.363 0.237
Male 34281757 34965692 114334.225 1.850 0.304

p Female 37032606 37361657 04874.030 0.821 0.252
Black 8300318 8705762 S7437.333 4£.657 0.629
Male 3841762 4099633 38014.184 6.250 0.84%
Female 4458556 4606129 31219.727 3.204 0.656
Nen-8lack . 65014045 65621588 168451.681 0.926 0.254
Male 32439995 328566059 1046016.209 1.296 0.318
Female 3257L050 32755528 90532.426 0.554 0.275
Asian or Pacific Istander 2373785 2396349 35297.054 0.9462 1.45¢9
Male . 1128527 1127547 23875.089 -0.085 2.119
Female 1245258 1268782 19001.048 1.854 1.470
American Indian, Eskimo, or Aleut 543821 560400 §746.8LS 2.958 0.995
Male 263425 276134 2812.700 4.566 0.972
Female 280296 2842658 3232.422 1.397 1.121
Kispanic 5961207 6271153 61500.742 6£.942 0.932
Male 3029043 3225477 40130.9684 6.090 1.168
Female 2932164 3045676 33430.513 3.727 1.057

Table 4 PES Estimates for Selected RacelOrigirflSex Groups for the 50 and Otder ‘Age Group
(357 Poststrata PES Design)

July, 1992
357 PES Undercount  Standard
Race/Origin/Sex Group Census €stimate Std. Error Rate Error
Total 83760247 63159956 1646191.81% -0.919 0.262
Male 28061328 27502440 91400.020 -0.569 a.329
Female 35678939 35257516 98575.330 =1.195 g.283
Black 5681930 5633162 34874.194 -0.846 0.5824
Male 23568572 2359603 22227.003 -0.380 0.946
fFemale 3313358 3273559 19516.989 «1.216 0.603
Non-8lack 58058337 $7526794 156823.396 -0.924 0.280
Male 25692756 25542837 89232.535 -0.587 0.351
female 32365581 31983957 960467.229 -1.193 0.304
Asian or Pacific lslander 1235259 1211593 20586.491 «1.953 1.732
Male 564180 564307 7192.919 0.023 1.274
Female 671079 647286 18017.833 3,676 2.886
American Indian, €skimo, or Aleut 304378 307172 3091.413 0.911 . 0.997
Male 138523 140996 1832.019 1.754 1.277
Female 1658%2 166176 1554.022 0.195 0.933
Hispanic 3110222 3181198 45726.253 2.231 1.405
Male 1402955 14639356 27996 .28% 2.529 1.896

Female 1707267 1761842 32679.612 1.985 1.839



ATTACHMENT 43
JULY, 1992
gtate Level Estimates and Estimated Undercount Rates

original PES 357 pES
1990 duly 1991 July 1992

State Census Estimate UC Rt SE(UCRT) Estimate UC Rt SE(UCRt)
01 Alsbaxa 4040587 £146133 2.5456 0.383 4113119 1.763 0314
02 Alaska 550043 S60727 1.905 0.437 $61255 1.998 0.364
04 Arfzona 3565228 3790186 3.297 0.486 3754297 2.373 0.455
05 Arksnsas 2350728 2602925 2.172 0.4%7 ‘2392291 1.738 0.3%7
05 California 29760021 30882075 3.652 0.420 30504537 2.728 0.37¢
08 Colorsda 3294394 3376099 2.420 0.470 3343357 2.050 0.383
09 Connecticut 3287116 3305458 0.561 0.556 3308309 0.641 0.406
10 Delsware 656168 685581 2.984% 0.437 678372 1.799 0.377
11 pistrict of Colunbla 606900 E38747 4.986 0.517 &£28309 3.407 0.90%
12 Florids 12937926 13277708 2.559 0.38% 13195355 1.962 0.390
13 Georgls 6478216 6432561 2.327 0.348 6518829 2.1264 0.33%
15 Nawaif 1108229 1136417 2.480 0.537 1129162 1.854 0.808
16 1daho 1006749 1035271 2.755 0.50% 1029213 2.183 0.434
17 tHlincis 11430502 11592305 1.395 0.352 11544433 0.986 0.358
18 tndians 5544159 5585918 0.748 0.370 §S72239 0.504 0.399
19 Jous 2776758 2807238 1.086 0.455 2788378 0.417 0.404
20 Xansas 2877574 2506427 1.151 0.353 2494762 0.689 0.350
21 Kentucky 35685296 3767826 2.150 0.418 3745662 1.612 0.370
22 Louisiana L219973 4332297 2.593 0.386. 4313516 2.169 0,339
23 Kaine 1227928 1240076 0.980 0.4611 1237126 0.743 0.562
24 Naryland 4781458 4858990 1.798 0.444 4832326 2.066 0.418
25 Kassachusetts 6016425 6039315 0.379 0.548 6045161 0.475 0.485
26 'Kichigan §295297 9403964 1.156 0.348 g361331 0.705 0.371
27 Kirnesota 4375099 £419180 0.998 0.35% 4396880 0.446 0.380
28 Kississippl 2575216 2632612 2.249 0.397 2628899 2.318 0.43%
29 Kissourt S117073 S18L411 1.299 0.352 S1,9052 0.621 0.363
30 Montana 799045 322092 2.801 0.514 818305 2.351 0.492
31 Nebraska 1578385 1594894 1.035 0.330 1588598 0.849 0.366
32 Nevada 1201833 1231620 2.419 0.469 1230675 2.344 0.383
33 New Haxpshire 1109252 1115972 ©0.602 0.530 1118610 0.837 0.546
34 New Jersey 7730188 7838174 1,353 0.498 TIT4411  0.569 0.612
35 New Kexico 1515049 1585489 4.502 0.514 1563123 3.074 0.505
36 New York 17990455 183064346 1.715  0.451 18261955 1.487 0.581
37 North Carolina 6628537 6814693 2.730 0.343 6753175 1.844 0.347
33 lorth Bakota 638800 SATEST 1.395 0.463 643042 0.650 0.502
39 ohio 10847115 10933439 0.790 0.354 10921925 0.685 0.350
&0 Oklahoms 3145585 3213846 2,118 0.336 3202730 1.78& 0.338
41 Oregon 2842321 2898058 1.923 0.44% 2895147 1.859 0.401
42 Pernsylvania 11881643 11956391 0.629 0.477 11916530 0.294 0.483
&4 Rhods 1slard 1003484 1006150 0.267 0.556 1004813 0.134 0.550
4S5 South Carolina 3485703 3589808 2.872 0.407 3558918 2.029 0.362
44 South Dakota 696704 705956  1.549 0.49¢ 702878 0.978 0.548
47 Ternesses 4877185 $012173 2.693 0.384 4953686 1.743 0.344
48 Texas 16985510 17550747 3.21S 0.378 17465248 2.763 0.395
49 Utah 1722850 175K .97 0,537 1753121 1.727 0.497
50 Vermont 5462758 570651 1.383 0.709 $69091 1.113  0.765
51 virginia 6187358 6352705 2.603 0.35% 6313620 2.000 0.353
53 Vashington 4866692 {98640T 2.405 0,433 4957987 1.841 0.437
54 West Virginla 1793477 1842267 2.648 0.436 1819004  1.403 0.430
SS wisconsin 4891759 4923844 0.651 0.389 4921997 0.616¢ 0.397
56 Wycaing 453583 L66067 2.678 0.481 463569 2.153 0.416

United States Totals 248709873 25397v140 2.075 0.182 252712822 1.5%4% 0.1%1

uc Rt Undercount Rate ss estimated from the PES.

SE(UCRT) The sampling error of the estimated undercount rate.
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ATTACHMENT 5: THE 357 POSTSTRATUM DESIGN
FOR POSTCENSAL ESTIMATION--JULY, 1992

The following page defines the 51 poststrata groups and seven age
sex groups used to poststratify the Post-Enumeration Survey
(PES). These were used to develop dual system estimates for use
in the postcensal estimation program. Cross classification of
the 51 poststrata groups with the seven age sex groups yields

357 poststrata cells for which dual system estimates have been '
developed.

The following rough definitions are used:

" "Urbanized area 250,000+" means that the PES sample block was
part of an Urbanized Area the total population size of which
was greater than 250,000.

"Other-urban" refers to all PtS blocks that were part of an
Urbanized Area not greater than 250,000 or were part of an
other urban place.

“Non-urban" means all rural areas and other areas not falling
into the above categories.

"Owner/Non-Owner" is determined from the tenure variable on the
PES questionnaire. All persons in group quarters are
non-owners by definition.

"Asian and Pacific Islander" refers to all people who report
themselves as being Asian and Pacific Islander. " This group
is not restricted to the West or Mid Atlantic as it was in
the July, 1991 estimates. Asians and Pacific Islanders of
Hispanic origin are included here.

"American Indians on Reservations" include American Indians
living on reservations and Tribal Trust Lands. All other
concepts (Black, Non-black Hispanic, etc.) are defined as in
the census.

"North East" states are Connecticut, Maine, Massachusetts, New
Hampshire, Rhode Island, Vermont, New Jersey, New York, and
Pennsylvania.

"South" states include Delaware, District of Columbia, Florida,
Georgia, Maryland, North Carolina, South Carolina, Virginia,
West Virginia, Alabama, Kentucky, Mississippi, Tennessee,
Arkansas, Louisiana, Oklahoma, and Texas.

“*Midwest" states are Illinois, Indiana, Michigan, Ohio,
Wisconsin, Iowa, Kansas, Minnesota, Missouri, Nebraska,
North Dakota, and South Dakota.

"West" states include Arizona, Colorado, Idaho, Montana, Nevada,
New Mexico, Utah, Wyoming, Alaska, California, Hawaii,
Oregon, and Washington.
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Revised Poststratification for Postcensal Estimation
(357 Design) - 1992

North East

South Mid West West
Non-Hispanic White & Other
Owner
Urbanized Areas 250,000 + 1 2 3 4
Other Urban 5 6 7 8
Non-Urban 9 10 11 12
Renter
Urbanized Areas 250,000 + 13 14 15 16
Other Urban 17 18 19 20
Non-Urban 21 22 23 24
Black
Owner
Urbanized Areas 250,000 + 25 26 27 28
Other Urban 29"
Non-Urban 30"
Renter
Urbanized Areas 250,000 + 31 32 33 34
Other Urban 35°
Non-Urban 36"
Non-Black Hispanic
Owner
Urbanized Areas 250,000 + 37 38 38 40
Other Urban 41°
Non-Urban 42"
Renter
Urbanized Areas 250,000 + 43 44 45 46
Other Urban 47"
Non-Urban 48"
Asian & Pacific Islander
Owner 49
Renter 50°
American Indians on Reservations | 51° ]

* {ndicates that the group is combined across all regions.

Age-Sex Groups

Males Females
0 to 17 a
18 to 29 b e
30 to 49 c f
50 and Over d q
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Total Error of the Net Undercount Rate
Assuming No Correlation Bias and Synthetic Estlmatlon

of Net Component Errors

JuLY, 1992
Evaluation o B  StDev.  Iotal  95% Interval
Poststratum B $St. Dev,
Non-Hispanic White and Other, owner
" Urban 250k+ -0.50 0.32 0.99 1.06 (-2.95, 1.31)
Other U.ban 0.11 0.21 0.25 0.34 (-0.78, 0.59)
Non-Urban -0.22 0.86 0.87 1.00 (-3.07, 0.92)
Non-Hispanlc White and Other, Non-Owner
Urban 250k+ 2.33 -0.06 0.60 0.96 (0.47, 4.32)
Other Urban 2.92 1.70 0.82 1.13 (-1.03, 3.47).
Non-Urban 5.30 0.47 0.74 1.35 (2.13, 7.53)

Black, Non-Black HIispanic, Aslan and Pacific Islander, Urban 250k«

0.67 (-0.86, 1.82)

0.94 (4.44, 8.21)

Owner 1.33 0.84 0.44
Non-Owner 7.13 0.80 0.48
Black, Non-Black Hispanic, Aslan and Paclfic Islander, Other Urban & Non-
Urban
Owner 2.07 2.38 0.90
Non-Owner 6.44 3.98 0.94
National 1.61 0.73 0.30

‘Based on PES population only.

1.25 (-2.81, 2.18)
1.63 (-0.80, 5.72)
0.36 (0.17, 1.60)
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Total Error of the Net Undercount Rate
Assuming Synthetic Estimation of Net Component Errors

Evaluation ik B(0) St.Dev,  Total  95% Interval -
Poststratum B) St. Dev,

Non-Hispanic White and Other, Owner

Urban 250k+ -0.50 0.31 0.99 1.06 (-2.94, 1.32)
Other Urban 0.11 0.18 0.25 0.34 (-0.76, 0.62)
} a-Urban -0.22 _ 0.31 0.88 1.00 (-3.03, 0.97)

Non-Hispanic White and Other, Non-Owner

Urban 250k+ 2.33 -0.68 0.76 1.07 (0.87, 5.16)
Other Urban 2.92 1.54 0.84 1.14 (-0.90, 3.65)
Non-Urban 5.30 -0.12 0.90 1.45 (2.52, 8.31)

Black, Non-Black Hispanic, Aslan and Pacific Islande_r, Urban 250k+
Owmer 1.33 0.80 0.45 0.68 (-0.83, 1.87)
Non-Owner 7.13 -1.37 1.30 1.54  (5.42, 11.56)

Black, Non-Black Hispanic, Aslan and Paclific Islander, Other Urban & Non-
Urban ‘

Owner 2.07 2.23 0.95 1.28  (-2.71, 2.41)
. Non-Owner 6.44 3.55 1.05 1.70 (-0.50, 6.28)
National 1.61 0.35 0.33 0.38 (0.50, 2.03)

*Based on PES population only.



ATTACHMENT 7: COMPARISON OF REVISED PES ESTIMATES VERSUR DA--JULY 1992

Conparison of the Census, Post Enumeration Survey (PES) and Demographic Analysis (DA) Estimates of Population
and Percent Net Undercount: 1990

(A positive difference means that the demographic estimate is higher than the PES estimate; a negative
difference means that the demographic estimate is lower). :

PES Net Undercount .
DA Difference in DA and PES
Original Estimates Revised Estimates Net Undercount Percent Net Undercount
Race, Sex, July 1991 July 1992
A
ae Original 357
Amount Percent Amount Percent Amount Percent PES PES
(1) (2) (3) {4) (5) (6) 7=6-2 8=6-4 )
TOTAL 5,269,267 2.07 4,002,947 1.58 4,683,913 1.85 -0.23 0.26 [
Male 3,009,674 2.42 2,383,724 1,93 3,480,216 2.79 0.37 0.86
Femala 2,259,593 1.74 1,619,223 1.25 1,203,697 0.94 -0.81 =0,32
BLACK 1,519,776 4.82 1,391,033 4.43 1,836,272 5.68 0.86 1.25
Male 804,233 5.37 730,717 4.90 1,338,380 8.49 3.12 3.59
Female 715,543 4.33 660,316 4.01 497,892 3.01 -1,32 ~1,00
NONBLACK 3,749,491 1,69 2,611,914 1.18 2,847,641 1.29 -0.40 0.11
Male 2,205,441 2.02 1,653,007 1.52 2,141,836 1.97 -0.05 0.45
Female 1,544,050 1.36 958,907 0.85 705,805 0.63 -0.73 =-0,22
e L e e e S STREREE TR —

NOTE: Original PES estimates are the July 15, 1991 estimates based on 1392 poststrata and incorporate

smoothing; revised PES estimates are the July 1992 estimates based on 357 poststrata, all PES revisions since
July 1991, and no smoothing.



ATTACHMENT 8: THE MEETING WITH THE PANEL OF EXPERTS

While the Panel came to no consensus about whether the base for intercensal estimates
should be adjusted, the Panel was extremely impressed with the extensive research done by
the Census Bureau. The concerns raised by the Panel were not criticisms of the Census
Bureau's work, but rather were indications-of the difficulty and complexity of the overall
issue  as well as the fact that some of these problems may never be fully solved. The
Panel concentrated its discussion on five areas as requested by the Census Bureau. These
were the most difficult problem areas that Census Bureau statisticians had not been able
to fully resolve. Not only was the discussion limited to difficult problem areas, but as
requested by the Census Bureau, the Panel members were critical and raised concerns.
Reading just a list of concerns can lead to an unbalanced view of what Panel members felt
about the adjustment issue in general. Therefore, the parameters under which the Panel
operated should be kept in mind in order to put the following more detailed discussion of
Panel concerns in proper perspective.

FIRST AREA: TOTAL ERROR MODEL INCLUDING CORRELATION BIAS

During this discussion the Panel mentioned that it didn't see an easy alternative to
the current method of treating correlation bias, but Panel members were uneasy about
certain aspects of it. For one, the Panel was quite concerned about the negative
fourth cells. In addition, there was concern that we weren't estimating the level
of the bias properly. In particular, one Panel member felt we should consider
comparing the unbiased PES estimates (taking out the bias) to DA in order to
estimate the level of correlaticn bias. Another panel member expressed serious
concern that the Census Bureau assumed all correlation bias was male. This panel
member pointed to his research to show that there also are problems of differing
capture probabilities in the female population. Currently, the Census Bureau's
treatment of correlation bias assumes that doesn't occur. It was also during this
discussion that most of the Panel recommended that the Census Bureau try to remove
the bias from the PES estimates before making any adjustment. Another panel member
went through the PES/DSE process in some detail with an emphasis on whether or not
it was understandable to an average person and whether or not it was creditable. He
pointed out several parts of the process that were of concern to him particularly
the extensive use of synthetic estimation. He also cautioned that if new research
between July 1991 and the present uncovered new findings, then he wouldn't be
surprised to see additional research after July 1992 turn up new results and new
estimates of undercount. Another Panel member strongly desired that total error be
broken out separately by persons of Hispanic ethnicity. This section of the meeting
concluded with a discussion of the problem of inconsistent race classification
between systems (example: PES and DA), which the Panel felt was a significant issue
that needed further research.

SECOND AREA: LOSS FUNCTION ANALYSIS

This part of the meeting was quite technical, with a review of the various loss
functions under consideration. Most of the Panel advised against counting up
winners and losers (For example: states that gained or lost in a loss function
analysis done on states). Instead one Panel member recommended a Pitman nearness
measure which he uses when faced with this kind of problem. Then, there was a
discussion of aggregate loss. The Panel pointed out that decisions on aggregate
loss may make sense statistically, but that the "losing"” political areas might have
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a problem. Also, it was during this discussion that the Panel made a recommendation
that the results of loss function analysis be used with caution. Loss function
analysis 1s a tool, depends .on personal -standards of judgement, and is not an exact
decision mechanism. It also was during this discussion that the Panel reiterated a
theme they rajsed in the first topic. Panel members were concerned that there is
too much confusion about the undercount/adjustment issue by the “person on the
street.” The Panel recommended that the Census Bureau try to alleviate that in the
future. Finally, there was a discussion about the large number of states for which
it doesn't matter much whether or not there is an adjustment. Both sides of the
case were discussed. If so, why bother to adjust?; or if so, adjust all states in
order to correct a problem in a few states and the error in most other states won't
be too bad. This discussion ended with another theme heard often. The total error
model is a good tool to try alternative assumptions. It is not an exact decision
mechanism. .

THIRD AREA: HYPOTHESIS TESTS

The Census Bureau had recognized the limitations of 1dss function analysis. In
particular, once you had two losses to compare, was the difference between them a
"real" difference, or could it be attributable solely to chance since these were
sample estimates. To help answer that question, the Census Bureau planned some
s%atistica] hypothesis tests. The Panel was asked to review the Census Bureau
plans.

This part of the discussion was led by the expert from Statistics Canada, since
Statistics Canada was faced with a similar problem. The discussion was extremely
technical. Before getting to the issue of the hypothesis test, the Panel member
cautioned that several key questions had to be answered, and they all had an effect
on the eventual hypothesis test. These questions included:

What is the quantity of interest? (Total population, population share, etc.)
Which Loss Function would be used?

How accurate are your target numbers? .

How do you account for error in estimating the target numbers?

The bulk of the discussion centered about the technical performance of the
hypothesis test assuming the above questions had been answered satisfactorily.
Basically, the Panel pointed out that we were not simply dealing with a standard
hypothesis test. Instead, we planned to use one of the set of estimates based on
the results of the hypothesis test. Under those conditions, a model could be
developed to examine the true level of risk for the hypothesis test. At present,
Statistics Canada had developed such an approach. The Panel member urged the Census
Bureau to take this finding into account in the significance level of the Census
Bureau's proposed hypothesis test. During this part of the discussion, this panel
member warned that if there is a high positive bias in the estimate of undercount,
then the hypothesis test can be misleading, and in fact, adjustment can be very
problematic when the estimate of undercount has a large bias. Also, it was pointed
out that Statistics Canada feels its estimates of undercount at the province level



are adequate for use in adjusting intercensal estimates, but not at sub-province
Tevel. Whether or not to adjust below the Province level will be more a policy call
than a technical decision. Finally, it was during this part of the meeting that the
Panel repeated its recommendation that if estimates of bias are good enough for use
in determining target numbers for loss function analysis, then they should be
removed from the PES estimates before any potential adjustment.

FOURTH AREA: ARTIFICIAL POPULATION ANALYSIS

Because of the way the PES/DSE system operates, the homogeneity assumption is a key

- one. In conjunction with the July 1991 decision, the Census Bureau studied

homogeneity and recorded the results in study called P-12. Since the homogeneity
assumption was so key, the Census Bureau undertook additional work in a study called
Artificial Population Analysis. The Panel was’ asked te examine various aspects of
the analysis. The Panel member who Jid part of the P-.Z study led the discussion.
The Panel member started with a brief review of study P-12 which he characterized as
inconclusive. In reviewing the artificial population analysis, he thought the
Census Bureau had taken a major additional step to try to investigate the issue, but
he still felt the results were inconclusive. In his opinion, only two of the eight
surrogate variables considered by the Census Bureau were associated enough with
undercount to be considered. (Percent enumerated by mail and substitution rate.)
He wondered if there were better alternative surrogate variables. The Panel also
expressed some concern about the constant scaling of the surrogate variables to
undercount. Variable scciing might be preferred. Likewise, the Panel was concerned
about the constant introduction of bias into the artificial population analysis.
Once again, variable bias would be preferred. Even so, the Panel was concerned that
artificial population analysis showed failure of the homogeneity assumption when the
constant bias was 25% or greater. One panel member did some work on his own. From
that study, he concluded that by using substitution rate, adjustment looks better.
Using poverty, the results are mixed. And, using unemployment rate, the census
looks better. This kind of analysis supports the conclusion that even with all the
new research, the results are inconclusive. This panel member felt that a
considerable amount of additional work would be needed to get a definitive answer on
whether the homogeneity assumption held.

FIFTH AREA: COMPARISON OF PES TO DA

Generally, at the national level, estimates of population from DA are felt to be
"better" than estimates from a post-censal survey. Even so, the DA estimates are
subject to some error. Before discussing the comparison of the PES and DA, one
panel member shared her work on the quality of DA numbers. In addition to the known
problems with DA, she pointed out some additional places where the DA estimates
could be in error. These included:

1. Over correction for the under-registration of black males. (This error has the
effect of overestimating the undercount.)

2. The problem of Mexicans near the border who register the birth in the US, but
then return to Mexico to raise the child. (This problem has the effect of
overstating the undercount.)
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3. Under reporting of infant deaths near the border since the birth certificate can
. be resold. (This problem overstates the undercount.)

4. Concerns about the consistency and reliability of reporting data on vital
statistics forms, especially those done by a third party. (These types of errors
might not effect the estimate of total undercount, but would effect the estimates by
age-race-sex.)

5. Concern about a change in a person's self perception of race/Hispanic over time.
These characteristics could be recorded one way at birth and another at death.
(This problem only has an effect on DA estimates of undercount by race/Hispanic.)

Even with these and other problems, there is stil1l1 general confidence in the DA
estimates, particularly at the national level. That is why the Panel was concerned
about some inconsistencies between the PES and DA. In particular, one panel member
reviewed the Census Bureau work that compared PES estimates by state with DA and
other information. She was quite concerned about the states that seemed quite
inconsistent. At this point, another panel member indicated that another
independent study he had done confirmed the inconsistency in a similar set of
states. The Panel discussed the issue and concluded that in an adjustment where
there would be overall improvement for states, some states would be adversely
affected, even if most were improved and the US average was improved. The Panel
strongly recommended that the Census Bureau examine if these exception states were
hurt "seriously."

The meeting closed with a brief discussion of the actual mechanism of the intercensal

" estimate process. During that discussion, there was a question about the accuracy of
intercensal estimates. That question couldn't be answered exactly, but there was some
summary information provided. Basically, by comparing the estimate in a census year to
the census count, you can estimate the error in the estimates over a 10-year period. The
following table summarizes the Census Bureau findings.

AREA LEVEL OF ERROR OVER
10 YEARS'
States 1.5 - 2.5%
Places over 50,000 4.0%
Places 5,000 to 50,000 | ° 7.0 - 8.0%
Places under 5,000 16.0 - 20.0%

'Level of error as measured in previous decades. These error estimates
exclude any estimated undercoverage in the census.



ATTACHMENT 9: USES OF INTERCENSAL ESTIMATES AND ISSUES CONSIDERED BY C.A.P.E
Uses of Intercensal Estimates:

1. Survey controls

2. Denominators for per capita'Federal'statistics_

3. Funding programs

a. State populations either for direct funding or as the first
tier in a funding program N

b. Substate areas of 100,000 popu]ation'or larger
¢. Substate areas below 100,000 population
Other Concerns:
1. National population estimates
2. Differential undercount and the perception of fairness

3. Overall accuracy



ATTACHMENT 10: ESTIMATED UNDERCOUNT/OVERCOUNT FOR 51

POST- STRATA, JULY 1992
Past- Strata Groups Percent Undercount I Standard Ervors
North East | South | Mid West | West " NE s MW | W
Non-Hispanic White & Other
Ovwmer
Urbanized Arcas | -2.13 0.68 £.26 J 034 J Lo08 0.71 ] 039 | 0.65
250,000+
Other Usban -1.08 Q.52 Q.10 0.62 II 049 042 | 040 | 058
Non-Urban 0.54 0.18 -0.71 0.29 H 0.70 0.69 | 1.18 | 0.69
Non-owner “
Urbanized Areas 116 2.56 233 3.18 139 143 | 1.61 | 162
250,000+
Other Urban 341 3.2 123 4.49 1.51 L74 | 109 | 134
NonUrban 652 6.23 285 €08 4.20 L71 | 151 | 181
Black
Owner
Urbanized Areas 1.63 2.16 0.81 6.10 1.91 090 | 0.87 | 191
250,000+
Other Urban 134 0.98
Non-Urban 3.5 190
Noan-owner I
Urbanized Arcas £.37 6.27 599 9.96 l 1.61 190 | 1.68 | 272
250,000+
Other Urban 4.15 1.18
Non-Urban 4.62 533
Non-Black Hispanic
Owner
Urbanized Areas 0.67 2.53 433 2.89 4.45 090 | 2.58 | 0.87
250,000+
Other Urban 0.94 1.64
Non-Urban 273 2.69
Noa-owner
Urbanized Areas 6.72 9.34 6.64 591 351 259 | 3.26 | 1.84
250,000+
Other Urban 6.60
Noan-Urban 15.80 5.01
Asian and Pacific Islander
Owner -1.45
Non-owner 6.96 2.52
American Indians on Rescrvations 12.22 il 4.73

Negative numbers in table signify as estimated overcount.
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AREA | LEVEL OF ERROR OVER
| 10 YEARS®
States _ 1.5-2.5%
Places over 50,000 4.0%
Places 5,000 to 50,000 7.0-8.0%
Places under 5,000 16.0 - 20.0%

ATTACHMENT 9: USES OF INTERCENSAL ESTIMATES AND ISSUES CONSIDERED BY
C.APE. :
Uses of Intercensal Estimates:

1. Survey controls

2. Denominators for per capita Federal statistics

3. Funding programs

A. State populations either for direct funding or as the first tier in a funding
program

B. Substate areas ot; 100,000 population or larger

C. Substate areas below 100,000 population

Other Concerns:
1. National population estimates
2. Differential undercount and the perception of fairness

3. Overall accuracy

13 Level of error as measured in previous decades. These error estimates exclude any
estimated undercoverage in the census.
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Attachment 11:  Place Level Estimates and Estimated Undercount Rates (Places with 100,000

or More Population)
State/ Place/  Place Name | 1990 Original PES July 1991 Estimated | 357 PES July 1992 Estimated
Census UCRt SE(UCR!) UCRt  SE(UCRY)
0% 0185 Birmingham City 265968 278776 4.594 0.504 273918 2.902 0.750
o1 | 0935 | Huntsville City 159789 165498 | 3450 | 0557 162535 | 1es9 | o587
o1 | 1165 | MobileCity 196278 203932 | 3753 |os22 201181 | 2437 | 0619
o1 | 1120 | Moatgomery City 187106 194786 | 3943 | o516 190738 | 1904 |osn
02 | 0140 | Anchorage City 226338 231232 | 2119 | o0en 232174 | 2514 | os1s
04 | 0140 | Glendate City 148134 151575 2270 | oess 1035|1725 | o3n
04 | 0215 | MesaCity 288091 296297 | 2770 |o0s583 292643 | 1556 | o638
04 | 0260 | PhoenixCity 923403 1013566 | 2976 | 0.s69 1003200 | 2032 | o515
04 | 0305 | Scotsdate City 130069 132778 | 2040 | o589 1378|0845 | 0612
04 | 0360 Tempe City 141865 147232 3645 0.588 145453 2.457 0.791
04 | 0320 | Tucsoncity 405390 419413 | 3344 | os77 415971 | 2544 | o0s42
0s | 1195 | Littte Rock City 175795 181658 | 3228 | 0496 179875 2268 | 0.610
06 | 0070 | Anaheim City 266406 2771 | 4071 | 0.s30 273740 | 2679 | 0538
06 | 0180 Bakerficld City 174820 179683 - 2.706 0.574 179398 2.552 0.511
06 0245 Berkeley City 102724 107538 4.477 0.487 106630 3.664 0.712
06 0525 Chula Vista City 135163 140021 3.470 0.584 1328715 2.561 0.475
06 0595 Concord City 111348 113121 1.567 0.622 113137 1.582 0.580
06 08380 El Monte City 106209 112288 5.414 0.745 110792 4.137 0614
06 | 0935 Esdondido City 1086353 112428 3.374 0.533 111040 2.166 0.549
06 1080 Fremont City 173339 177040 2.091 0.584 176094 1.565 0.522
06 | 1090 | FresnoCity 354202 369030+ | 4018 | 0.497 366527 | 3363 |osss
06 1095 Fullerton City 114144 166779 ¢ 2.256 0583 116725 2211 0.514
06 | 1110 | GardenGroveCity | 143050 146505 2358 | 0572 146412 2296 | 0515
06 | 1130 | Glendate City 180038 183360 1812 | oss4 184515 2426 | 0.579
06 1225 Hayward City 111498 115752 3.675 0.566 114720 2.809 0.503
06 1300 l(-:{ut;mngton Beach 181519 183976 1336 0.632 184639 1.690 0.635
gt
06 | 1340 | Ingelwood City 109602 123350 1L146 | 0.953 116991 6316 | 1290
06 | 1347 | IrvineCity 110330 11773 1291 | o631 112191 1659 | 0.665
06 | 1610 | LongBeach City 429433 450964 4114 | 0466 445925 3698 | 0.504
06 | 1630 | Los Angeles City 3435398 | 3671205 | s.061 0.514 3624206 | 3830 | 0651
06 | 1790 | Modesto City 164730 168273 | 2106 | 0.601 168849 2440 | 0500
06 | 1849 | Moreno ValleyCity | 118779 126583 | 6165 | o563 121925 2580 | 0.457
06 | 1970 | Oakiand City 374 392769 | 5226 | 0540 391553 4932 | os19




06 1990 Oceanside City 128398 132708 3.248 0.586 131771 2.351S 0.510
06 2005 Outario City 133179 ’ 141469 “ 5.860 0577 137458 3.113 0.551
06 | 2015 | OrangeCity 110658 mwoz0 | 2090 0.590 112738 1845 | 0495
06 | 200 | OxmardCity 142216 148120 | 398 |osa 147164 3362 | 0643
06 | 2125 | PasadenaCity 131591 137947 | 4.608 0.460 136431 3548 | o582
06 2230 Pomona City 131723 138469 4872 0.536 137116 3933 0.693
06 | 2278 | Rancho Cucamonge | 101409 106655 | 4919 0.548 103309 1839 | 0485
City
06 | 2370 | Rivemide ity 226505 233085 | 2.823 0.562 232608 2624 | 0492
06 | 2420 | Sacramento City 369365 384466 | 3928 0477 380736 2937 | 0538
06 2435 Salinas City 108777 113243 3.944 0.595 112703 3.434 0.993
06 | 2450 | SanBemardinoCity | 164164 170413 | 3.667 0.524 170249 3574 | 0577
06 | 2475 | SanDicgo City 1110549 | 1156224 | 3.950 0.476 1143032 | 2842 | 0527
06 | 2485 | San Fransisco City 723959 756182 | 4261 0.504 745573 2899 | 0626
06 | 2510 | SanJoscCity 782248 814783 | 3.993 0.520 801296 2377 | 0474
06 | 2570 | SantaAnacity 293742 309907 | 5.216 0.648 305815 3948 | o8
06 | 2583 | Santa Clarita City 110642 112528 1676 | o647 111997 1210 | osse
06 | 2615 | SantaRosa City 113313 115042 1.503 0.668 115898 2231 | 0533
06 {2702 | Simi Valley City 100217 104425 | 4.030 0.566 102006 175¢ | 0.449
06 | 2805 | Stockton City 210943 218902 | 3636 | os40 218358 33% | 0.600
06 | 2835 | Sunnyvale City 117229 119490 1.892 0.578 119999 2308 | o610
o6 | 2897 Thousand Oaks 104352 108398 | 3733 0.565 105407 1.001 0.553
City
06 | 2910 Torrance City 133107 134632 1.133 0.601 135125 1.494 0.564
o6 | 3000 Vallejo City 109199 1m33s9 | 3670 0.550 112178 2.656 0.544
08 | ooss Aurora City 222103 227295 2.284 0.673 227110 2205 0.583
os | 0240 Colorado Springs 281140 289844 | 3.003 0.572 287033 2.053 0.635
City
08 0320 Denver City 467610 432714 3.129 0.579 480262 2.756 0.498
oz | 0760 Lakewood City 126431 128314 1.429 0.680 128094 1.259 0.649
09 | 001010 | Bridgeport Town 141686 143879 1524 |oss7 | 145631 2709 1.029
a9 001090 Stamford Town 108056 108286 0.212 0.770 109430 1.256 0.461
o9 003070 Hartfocd Town 139739 143285 2475 0.957 146308 £.490 1.231
09 | 009075 | NewHavenTawn | 130474 132416 1.467 0.344 135057 3393 0.842
09 009120 Waterbury Town 108961 109092 0.120 0.759 110722 1.591 0.534
11 0005 Washington City 606900 638747 4.986 0.517 628309 3.407 0.901
12 0645 Fort Lauderdale 149377 153932 2.959 0.49¢ 152687 2.168 0.660
City
12 0860 Hislesh City 188004 196416 4.283 0.935 197448 4.783 1.621
12 0915 Hollywood City 121697 125104 2723 0.509 123463 1.431 0.569
12 1003 Jacksonville City 635230 658739 3.569 0.462 649437 2.188 0.548
(remainder)
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12 11370 Miami City 358548 376424 4.749 0.703 3771379 4990 ° 1527
12 | 1600 Ocando City 164693 170303 3.294 0.462 169260 2.698 0.700
12 | 1900 St. Petersburg City 238629 " 245561 2.323 0472 2421435 1.454 0.355
12 | 2070 Tallahassee City 124773 129647 3.759 0.526 127834 2395 0.816
12 § 2075 Tampa City 280015 291356 3.393 0.449 287445 2.585 0627
13 | o150 Atlanta City 394017 415204 5.103 0.540 407923 3.409 0912
13 | 0660 Columbus City 178681 184860 3343 0.505 182489 2,087 0.554
(remainder)
13 | 1725 Macon City 106612 110227 3.280 0.542 109027 2215 0.586
13 | 2540 Savannah City 137560 142220 an 0.531 140538 2.119 0.560
15 | 0110 Honolulu CDP 365272 382505 4.505 0.803 372146 1.847 0.989
16 | 0090 Boise City 125738 . 127612 1.469 0.702 128336 2,024 0.542
17 | 1051 Chicago City 2783726 2857364 2.577 0.582 2852041 2395 0.769
17 | 4390 Peoria City 113504 116740 2T 0.681 114753 1.089 0416
17 | 4965 Rockford City 139426 143232 2.657 0.681 140598 0.834 0.422
17 | 5480 Springfield City 105227 107883 2.462 0.700 105921 0.655 0.456
18 } 0775 Evansville City 126272 129192 2.260 0.712 126950 0.534 0.475
18 | 0825 Fort Wayne City 173072 177949 2.741 0.690 174511 0.824 0.429
18 | 0905 Gary City 116646 122166 4.518 0.866 119611 2479 0.719
18 | 1145 Indianapolis 731327 737483 0.835 0.612 741712 1.400 0.523
18 |} 2375 South Bend City 105511 108564 2812 0.681 106417 0.851 0377
19 | 0670 Cedar Rapids City 108751 110887 1916 0.648 109199 0.410 0.430
19 | 1130 DES Moines City 193187 197761 2313 0.631 194978 0.919 0.506
20 | 1430 Kansas City 149767 153306 2.309 0.433 151947 1.435 0.494
20 | 2194 Overland Park City 111790 112871 0958 0.491 112485 0.618 0.430
20 § 2795 Topcka City 119883 123028 2.556 0.602 120748 0.716 0434
20 | 3040 Wichita City 304011 308747 1.534 0.480 307807 1.233 0518
21 | 1160 Lexington Fayettc 225366 233157 3342 0.602 229930 1.985 0.705
21 | 1230 Louisville City 269063 279912 3.876 0.499 274816 2.054 0616
22 | 0095 Baton Rouge City 219531 227504 3.505 0.479 226061 2.889 0.704
22 | 0956 New Orleans City 496938 514558 3.424 0.486 513936 3307 0.876
22 | 1240 Shreveport City 198525 205361 3329 0.482 203753 2.566 0.633
24 | 0025 Baltimore City 736014 772082 4672 0511 759127 3.045 0.808
25 ] 013050 Springfield City 156983 158023 0.658 0.785 159597 1.638 0.850
25 | 017130 Lowell City 103439 103118 0311 0.770 105772 2.206 0.667
25 | 025008 Boston City 574283 379743 0.942 0.806 390703 2.780 0.784
25 | 027300 Worcester City 169759 169075 0.405 0.753 171148 0.2812 0.816
26 |} 0080 Ann Arbor City 109592 112804 2.847 0.727 111442 1.660 0.522
26 | 0680 Detroit City 1027974 1064760 3.455 0.622 1056180 2671 0.727
26 | 0920 Flint City 140761 146209 3.726 0.703 143923 2.197 0.584
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26 | 1085 Grand Ragids City | 189126 194874 2.950 0.666 191834 1412 0.504
26 | 1488 Lansing City 12ma1 . | B | 3ass 0.684 129424 1.625 0.553
2 | 1565 Livoaia City 100850 101462 . | 0603 | 0527 100700 0.149 0364
2 | 2583 Sterling Heights 117810 118625 0.687 0.514 117955 0.123 0.402
City
26 | 2790 Warrea City 144864 145814 0.652 0.535 145018 0.106 0394
27 | 2585 Minneapolis City 368383 374965 1.755 0.469 374537 1.643 0.605
27 | 3425 St. Pexl City 272235 275845 1.309 0.485 275962 1351 0.560
28 | 0618 Jackson City 196637 205662 4338 0.515 202591 2.939 0719
29 | 2125 Independence City | 112301 113335 0912 0487 | t12970 0.592 0.493
29 | 2220 Kansas City 435146 444859 2.183 0472 | 441627 1.468 0.516
29 | 3875 St. Louis City 396685 408263 2.836 0.518 405175 2.096 0.682
29 | 4075 Springfieid City 140494 143438 2.053 0.650 141440 0.669 0.501
31 | 1425 Lincoln City 191972 196234 | 2172 0.660 193365 0.720 0455
31 | 1825 Omaha City 335795 340507 1384 0.476 339436 1.073 0.498
32 | 0065 - | Las Vegas City 258295 266308 3.009 0.562 264680 2.412 0.535
32 | 0090 Reno City 133850 136305 1.801 0.650 137829 2.887 0.670
34 | 1ms Elizabeth City 110002 111988 1773 0.740 113626 3.189 1.244
34 | 2290 Jersey City 228537 236712 3.454 0.681 236914 3.536 0942
34 | 2895 Newark City 275221 285923 3.743 0.775 289965 | s.08s 1113
34 | 3115 Paterson City 140891 146967 | 4.134 0.752 146865 4.068 1332
35 | oo1s Albuquerque City | 384736 397206 3.139 0.583 393462 2218 0.480
36 | 0030 Albany City 101082 103456 | 2.295 0.692 103108 1.965 0.802
36 | 0as0 Buffalo City 328123 333145 1.508 0.592 334286 1.844 0.726
36 | 2505 New York City 7322564 | 7552196 | 3.001 0.588 7567146 | 3.232 0921
36 | 3100 Rochester City 231636 239832 3417 0.720 237133 2318 0.746
36 | 3ses Syracuse City 163860 167479 2.161 0.683 166653 1.676 0.769
36 | 4075 Yonkers City 188082 192435 2262 0.664 190656 1350 0.852
37 | 0430 Charlotte City 395934 412466 4.008 0.467 405932 2463 0.635
37 | 0750 Durham City 136611 141713 3.600 0.536 139962 2394 0712
37 | 1065 Greensboro City 183521 189851 3334 0518 187128 1.928 0.646
37 | 2020 Raleigh City 207951 215573 3.536 0.520 213485 2592 0.728
37 | 2785 Winston-Salem City | 143485 148215 3.191 0.513 146388 1983 0.619
39 | 003s Akron City 223019 229527 2.835 0.683 226256 1431 0.520
39 | oses Cincinnati City 364040 369165 1388 0.631 372392 2243 0.719
39 | 0900 Cleveland City 505616 512581 1359 0.637 516598 2.126 0.650
39 | o960 Columbus City 632910 639303 1.000 0.605 645256 1913 0.630
39 | 1110 Dayton City 182044 188260 3302 0.670 185861 2.054 0.624
39 | 4265 Toledo City 332943 335164 0.663 0.600 337317 1.297 0.497
40 | 1815 Oklahoma City 444719 454958 2251 0.516 454630 2.180 0.548
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40 | 2465 Tulsa City 367302 375358 2.146 0.53% 374856 2015 0.397
41 | 0360 Eugene City 112669 114413 1.524 0.702 115726 2641 0.685
41 | 0905 Portland City 437319 450413 2907 0.538 443566 1.851 0.659
41 1005 Salem City 107786 109189 1.285 0.652 110240 2.227 0.546
42 | 0165 Allentown City 105090 105902 0.767 0.627 105216 0.120 0.831
42 | 3685 Eric City 108718 110075 1233 0.662 109866 1.045 0.534
42 | 7180 Philadelphis City 1585577 1606249 1287 0.609 1608942 1452 0.742
42 | 7234 Pittsburgh City 369879 374002 1.102 0.583 373752 1.036 0.728
44 ] 007065 Providence City 160728 161519 0.490 0.777 164304 2176 0.829
46 | 1225 Sioux Falls City 100814 102712 1.848 0.658 101208 0.389 0.496
47 | 0245 Chattanooga City 152466 157807 3.385 0.528 155875 2187 0.637
47 | 0760 Knoxville City 165121 170454 3.129 0.587 168582 2.053 0.698
47 | 0940 Memphis City 610337 640010 4.636 0.498 628329 2.864 0.709
47 | 1016 Nashville-Davidson | 488374 508302 4.109 0.519 499383 2.205 0.625
(remainder)
48 | 0015 Abilene City 106654 109869 2926 0.515 1088385 2.049 0.646
48 1 0100 Amarillo City 157615 162215 2236 0.532 160530 1.816 0.577
48 | 0175 Arlington City 261721 272160 3.836 0.510 269098 2742 0.608
43 | 0210 Austin City 465622 430242 3.044 0.501 483156 3.629 0.752
48 | 0320 Beaumoat City 114323 118161 3.248 0.474 116654 1998 0.500
48 | 0530 Corpus Christi City 257453 264658 2722 0.551 267127 3622 0.798
48 | 1085 Dallas City 1006877 1057658 4.801 0.508 1043947 3.551 0.727
43 1} 1340 El Paso City 515342 331606 3.059 0.637 538250 4256 0.964
48 | 1500 Fort Worth City 447619 467853 4..325 0.490 461686 3.047 0.606
48 | 1580 Garland City 180650 185940 2.845 0.494 185336 2.528 0.539
43 | 1975 Houston City 1630553 1715633 49359 0.542 1697301 3:933 0.777
48 | 2060 Irving City 155037 162091 4352 0.530 160622 4am 0.762
48 | 2400 Laredo City 122899 127296 3.454 0.793 126611 2932 1.262
48 | 2565 Lubbock City 186206 192375 3.207 0.512 190661 2336 0.688
48 | 2795 Mesquite City 101484 104448 2.838 0.503 103803 2234 0.541
48 | 3200 Pasadena City 119363 123270 3.170 0.588 123539 3320 0.721
48 | 3310 Plano City 128713 132377 2.768 0.519 131188 1.887 0.540
48 | 3745 San Antoaio City 935933 964071 2919 0.561 974099 3918 0.857
48 | 4415 Waco City 103590 107015 3.201 0.476 106382 2.624 0.728
49 | 0870 Salt Lake City 159936 162897 1.818 0.664 163014 1.888 0.721
51 | 0025 Alexandriz City 111183 112748 1.388 0.541 114451 2.856 0.771
51 | 0242 Chesapeake City 151976 153512 1.001 0.556 155185 2.068 0.509
51 | 0590 Hampton City 133793 139284 3942 0459 137415 2.636 0.617
51 | 0860 Newport News City 170045 178053 4.498 0.468 175121 2.899 0.689
s1 | 0875 Norfolk City 261229 273457 4.472 0.444 269011 2.893 0.733
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351 | 0990 Portsmouth City 103907 108477 4213 0474 106837 2.742 0.695
31 {1035 Richmoad City 203056 200959 3283 0.549 208987 2838 . 0.817
51 ] 1230 Virginia Beach City | 393069 408213 3710 0.487 402092 2244 0.558
s3 | 1140 Seattle City 516259 534576, 3.427 0.506 528151 2.252 0.670
$3 § 1220 Spokane City 177196 179308 1.178 0.711 179391 1223 0.739
53 | 1280 Tacoma City 176664 180714 2241 0.625 180831 2304 0.622
55 | 1475 Madison City 191262 196296 2.565 0.734 193499 1.156 0.504
35 | 1645 Milwaukee City 628088 635933 1.234 0.601 642860 2298 0.631

UCRT Undercount Rate as estimatred etc.
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Attachment 12: County Level Estimates and Estimated Undercount Rates (counties with 100,000 or more

population)
State | County Couaty Name 1990 Origina! PES July 1991 357 PES July 1992
Census Estimate UC Rt SE(UCRY) Estimate UC Rt SE(UCRY)

o1 o1s Calhioun County 116034 119037 | 2523 | 0466 117856 1546 | 0424
o1 073 Jefferson County 651525 6713700 | 3202 | 0423 665329 2075 | 0517
o1 089 Madison County 238912 245704 3158 | 0.4s6 242937 1657 | 0478
o1 097 Mobile County 378643 390685 3082 | 0417 387137 2194 | 0479
o1 101 Montgomery County 209085 217218 3743 | 0481 213105 188 | 0.480
o1 103 Morgan County 100043 102781 2664 | 0.459 101438 1375 | 0.407
ot 125 Tuscaloosa County 150522 155432 3.159 | 0.424 153449 1908 | o.s08
02 020 Anchorage Borough 226338 231238 2119 | 061 232174 2514 | 0.518
04 |{on3 Maricopa County 2122101 | 2180538 | 2680 | 0496 | 2160697 {1785 | 0.512
04 019 Pima County 666880 686848 2.907 0.486 681920 2.206 0.464
04 021 Pinal County 116379 121955 4512 | osm7 120033 3.045 | 0584
04 025 Yavapal County 107714 110720 2718 0.575 109685 1.797 0.442
04 027 Yuma County 106895 111958 4.522 0.570 109960 2.787 0.572
05 119 Pulaski County 349660 360243 2938 | 0432 357441 2177 | 0.517
0s 143 Washington County 113409 116428 2.593 0.474 115578 1.877 0.615
o6 | oo1 Alameda County 1279182 | 13239m | 3383 | 04ss 1317233 | 2885 | osxx
o6 | o007 Butte County 182120 187906 | 3.079 | 0.548 186831 2522 | 0554
06 013 Contra Costa County 803732 825024 | 2.581 | 0.603 817943 17137 | 0400
06 017 El Dorado County 125995 126797 0.633 0.696 128413 1.883 0.451
06 019 Fresno County 667490 692890 3666 | 0457 691987 3540 | o501
06 023 Humbolt County 119118 122156 2.487 0.582 122410 2.689 0.438
06 025 Imperial County 109303 116024 5.793 0.705 113220 - 3.460 0.866
06 029 Kem County 343477 566235 4019 0.473 358755 2.734 0.375
o6 o3 Kings County 101469 105597 3909 | 0.504 105099 3454 | 0.581
06 037 Los Angeles County 8863164 9291955 4.615 0.443 9168889 3.334 0.548
06 041 M;n'n County 230096 232036 0.836 0.651 232947 1.224 0.523
06 047 Merced County 178403 186707 4.448 0.470 185406 3777 0.628
06 053 Monterey County 355660 370124 3.908 0.441 367580 3.243 0.644
06 035s Naps County 110765 113411 2333 0.503 113298 2.236 0.447
06 059 Orange County 2410556 2469336 2.380 0.519 2461373 2.065 0.493
06 061 Placer County 172796 174772 LI31 0.575 175303 1.430 0374
06 065 Riverside County 1170413 1220764 4.125 0.487 1198964 2381 0343
06 | 067 Sacramento County 1041219 | 1069918 | 2.682 | 0.491 1065198 | 2251 | 0.524
06 071 San Bemardino County 1418380 1490697 4851 0.501 1455550 2.554 0355
06 073 San Diego County 2498016 | 2576888 | 3061 | o442 | 2560392 | 2436 | 0.436
06 07s San Francisco County 723959 756182 4,261 0.504 745573 2.899 0.626




06 077 San Joaquin Couaty 430628 . | 498718 3627 .| 0453 495154 | 2934 | 0381
06 079 San Luis Obispo County 217162 222991 2614 | o513 222841 2549 | 0.500
06 0s1 San Mateo County 649623 664465 2234 |osn 561709 1826 | 0.4s7
06 083 Santa Barbara County 369608 383034 3505 | 0473 321039 3.000 | 0.645
06 03s Santa Clara County 1497577 | 1544157 | 3.017 | 0453 1531196 | 2196 | 0.475
06 087 Santa Cruz County 229734 238267 3581 | 0503 236007 2658 | 0.531
06 089 Shasta County 147036 150573 2349 | 0.528 150145 2070 | 0.447
06 095 Solano County 340421 353913 3812 | 0450 343512 2322 | o324
06 097 Sonoma County 388222 399078 2720 | 0.504 397377 2304 | 0422
06 099 Stanislaus County 370522 382342 3.092 | 0437 380699 2673 | 0475
06 107 Tulane County 311921 324294 3315 | 0432 323520 3szs | 0681
06 11 Ventura County 669016 694637 | 3638 | 0468 683672 2144 | 0357
06 13 Yolo County 141092 145883 3284 | 0456 145975 3345 | 0565
08 001 Adams County 265038 271716 2458 | 0.654 269856 1786 | 0.496
08 005 Arapahoe County 391511 398166 1611 | 0.693 397542 1517 | o.s88
08 013 Boulder County 225339 229447 1790 | 0.591 230754 2347 | 0533
08 031 Denver County 467610 432714 3129 | 0.579 430862 2756 | 0.498
08 041 El Paso County 397014 407843 2655 | 0493 405212 2023 | 0.ss8
08 059 Jefferson County 438430 | 444327 1327 | 0706 442890 1007 | 0577
08 069 Larimer County 186136 189346 1695 | 059 190569 2326 | 0.527
08 101 Pucblo County 123051 125654 2072 | 0550 125754 2149 | 0540
08 123 Weld County 131821 134887 2273 | 0534 135793 2925 | os1e
09 001 Fairfield County 827645 £31105 0416 | 0593 232682 0.605 | 0334
09 003 Hartford County 851783 857182 0630 | 0.589 857897 0713 | 0433
09 005 Litchfield County 174092 175581 0848 | 0538 175080 0.565 | 0.523
09 007 Middlesex County 143196 143812 0428 | o0.529 143825 0437 | 0526
09 009 New Haven County 804219 807947 0461 | o0.583 807987 0466 | 0.514
09 o11 New London County 254957 255796 0328 | 0.554 257535 1001 | 0470
09 013 Tolland County 128699 129683 0.759 | 0.599 129510 0626 | 0.561
09 o1s Windham County 102525 104554 1941 | 0.823 103793 1222 | o8t
10 001 Kent County 110993 114068 2696 | 0.443 112995 1772 | 0394
10 003 New Castle County 441946 456338 3.154 | os10 450294 1854 | 0.516
10 005 Sussex County 113229 116255 2603 | o0.s01 115083 1611 | 0452
1 001 District of Columbia 606900 638747 493 | 0.517 628309 3407 | 0901
12 001 Alachua County 181596 188223 3s21 | 0429 186051 2394 | 063
12 00s Bay County 126994 130912 2993 | 0477 129096 1629 | o536
12 009 Brevard County 398978 410499 2807 | 0.446 404953 1476 | 0.44s
12 o11 Broward County 1255488 | 1291812 | 2.812 | 0453 1277394 | 1115 | 0529
12 o1s Charlotte County 110975 112871 1.680 | 0.526 111898 0225 | 0353
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12 o19 Clay County 105986 106804 | 0766 | 0.595 107762 1648 | 0376
12 021 Collier County 152099 | 156294 2684 | 0.526 154958 1845 | o464’
12 025 Dade County 1937094 1997643 3031 |os91  {§ 2011300 3690 | 0.94s
12 031 Duval County 672971 697738 3549 |o4s3 1| es7s21 2159 | 0.549
12 033 Escambia County 262798 271007 3.029 | 0466 268329 2061 | 0.495
12 053 Hernando County 101115 100975 ©139 | 0612 102051 0918 | 0319
12 087 Hillsborough County 834054 851877 2092 | 0448 853411 2268 | 0.478
12 069 Lake County 152104 155095 1929 | 0431 154003 1233 | 0341
12 071 Lec County 335113 343538 2452 | 0465 339589 1318 | 0.466
12 073 Leoa County 192493 199708 3613 | 0437 196621 2100 | 0.61S
12 081 Manatee County 211707 216819 2358 | 0.508 214609 1352 | 0513
12 083 Marion County 194833 199845 2508 | 0.487 197743 1472 | 0354
12 08s Martin County 100900 13237 |22% |oss2 .| 102120 1195 | 0.406
12 091 Okaloasa County 143776 148410 3422 |osos | 146346 1756 | 0.593
12 095 Orange County 677491 700574 3.295 | 0458 693622 2326 | 0.530
12 097 Osceola Courtty 107728 111188 3112 | os64 1| 109720 1816 | 0.479
12 099 Palm Beach County 863518 886676 2612 | 0.434 876764 1511 | 0493
12 101 Pasco County 281131 281049 20029 | 0614 283694 0904 | 0395
12 103 Pincllas County 851659 861306 1120 | 0.448 860438 1020 | 0.555
12 105 Polk County 405382 416923 2768 | 0.470 411918 1.587 | 0.405
12 1 St Lucie County 150171 154362 2715 | 0.479 152554 1562 | 0.474
12 115 Sarasota County 277776 283554 2038 | 0.550 279921 0.766 | 0.505
12 117 Seminole Courty 287529 297007 3191 | 0.569 292736 1779 | 0.505
12 127 Volusia County 370712 380601 2598 | 0512 375737 1338 | 0463
13 021 Bibb County 149567 154963 3224 | 0453 157035 2005 | 0.475
13 051 Chatham County 216935 224122 3207 {0435 | 221102 1885 | 0.506
13 063 Clayton County 182052 184137 1132 | 0562 186841 2563 | 0.581
13 067 Cobb County 447745 453535 1277 | 0.544 456430 1914 | 03547
13 089 DeKatb County 545837 553706 1421 | 0533 561155 2730 | 0.608
13 121 Fulton County 648951 671488 3356 | 0.442 668695 2953 | o0.738
13 135 Gwinnett County 352910 356619 1040 | o611 | 359473 1826 | o4ss
13 215 Musocogee County 179278 185474 3341 | 0505 183097 208 | 0554
13 245 Richmond County 185719 195914 31962 | 0443 194873 2645 | 0.584
15 001 Hawaii County 120317 121720 1153 | on7 122654 1905 | 0.750
15 003 Honolulu County 836231 861245 2904 | os70 852074 1.859 | 0.837
15 009 Maui County 100374 101591 1198 ] 0714 102187 1774 | 0741
16 o001 Ada County 205775 208426 1272 | 0.594 209575 1.813 | 0463
17 019 Champaign Cousnty 173025 177031 2263 | 0553 175375 1340 | 0414
17 031 Cook County 5105067 5212195 2055 | 0.423 5186429 - | 1.569 | 0.574




17 043 DuPage County 781666 789453 0986 0.499 784956 0.419 0.399
17 089 ‘Kane County 317471 324570 2187 0.524 320253 0.2569 0.413
17 097 Lake County 516418 524672 1.573 0.558 519660 0624 | 0330
17 099 LaSalle County 106913 106411 0.472 0.538 107150 0.222 0.416
17 111 McHenry County 183241 184777 0.831 0.510 183780 0.293 0397
17 113 McLean County 129180 131827 2.008 0.582 130128 0.729 0.408
17 115 Macon County 117206 119550 1.961 0.570 117856 0.551 0357
17 119 Madison County 249238 251136 0.764 0.432 250446 0.483 0305
17 143 Peoria County 182827 186534 1.987 0.534 134180 0.735 0372
17 161 Rock Istand County 148723 151424 1.784 0.534 149787 0.711 0.451
17 163 8t. Clair County 262852 266701 1.443 0.423 266421 1340 0.409
17 167 Sangamon County 178386 181578 1.758 0.542 179149 0.426 0.399
17 179 Tazwell County 123692 124872 0.945 0.561 123942 0.202 0.407
17 197 Will County 357313 363530 1.710 0.554 359200 0.525 0.284
17 201 Winnebago County 252913 257702 1.858 0.528 254302 0.545 0378
18 003 Allen County 300836 306760 1931 0.534 302274 0.476 0392
18 035 Delaware County 119659 121730 1.701 0.537 120341 0.566 0.402
18 039 Elkhart County 156198 158664 1.554 0.530 156797 0.382 0.443
18 057 Hamilton County 108936 109674 0673 0.513 109211 0.252 03385
18 039 Lake County 475594 487249 2392 0.552 430322 0984 0.427
18 091 LaPorte County 107066 107036 £0.028 | 0.462 107368 0.281 ] 0.480
18 095 Madison County 130669 132535 1.408 0.514 131090 0321 0.403
18 097 Marion County 797159 803890 0.837 0.577 803143 1359 0.523
18 127 Porter County 128932 130035 0.848 0.659 129287 0.274 0.397
18 105 Monroe County 108928 111084 1.896 0.552 110094 -1.013 | 0.498
18 141 St. Joseph County 247052 251786 1.880 0.535 248403 0.544 0.355
18 187 Tippecanoe County 130598 133031 1.829 0.550 132098 1.135 0.459
18 163 Vanderburgh County 165058 168249 1.897 0.596 165711 0.394 0.418
18 167 Vigo County 106107 107712 1.490 0.517 106607 0,469 0.398
19 o013 Black Hawk County 123798 126453 2.100 0.553 124529 0.587 0373
19 113 Linn County 168767 171900 1.823 0.541 169329 0.332 0387
19 153 Polk County 327140 334027 2062 0.537 329530 0.725 0.432
19 163 Scott County 150979 154206 2.093 0.533 152246 0.832 0.431
20 091 Johnson County 355054 358386 0.930 0.435 357029 0.553 0418
20 173 Sedgwick County 403662 409349 1389 0.407 407780 1.010 0.440
20 17 Shawnee County 160976 164773 2304 0.525 161845 0.537 0.394
20 209 Wyandotte County 161993 165674 2222 0.456 164206 1348 0.460
21 067 Fayette County 225366 233157 3342 0.602 229930 1.98s 0.705
21 111 Jefferson County 664937 685007 2930 0.439 676776 1.749 0.537
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21 | 117 | KedtonCounty 142031 145523 | 2400 |o0ss3 | 144235 | 1528 | oss2
22 | 017 | CaddoPasish 248253 . | 256120 |3072 |o42s | 254356 | 2400 | o520
22 |o19 | Calasiou Pasich 168134 172829 | 2717 |o40s | 170974 | 1es1 | 0420
22 | 033 | EestBaton Rouge Parish agotos | 392277 | 3103 |o3ss | asoras | 257¢ | oseo
22 |o0s1 | Jeffirson Pasish 448306 | 458990 | 2326 |o4r0 | 4s1937 | 2103 | os2s
22 |o0ss | Lafayettc Pasish 164762 169813 | 2974 |o4o0 | 168125 | 2000 | o497
22 |07 | OclesnsParish as693e | stasse | 3424 |oass | s13936 | 3307 |os7s
22 |07 | QuachitaParish 142151 146297 | 2807 |o400 | 144953 | 1905 | oa3s
22 |07 | Rapides Parish 131556 | 13s08s | 2612 |o0389 | 133995 | 1820 | oa9s
22 | 103 | St Tammany Parish 144508 147804 | 2230 [oas1 | 146874 | 1611 | o365
23 | o001 | Androscoggin County 105259 104912 | 0331 |oses | 16120 |os1z |osn
23 | 005 | Cumberdand County 203135 | 243615 o197 |os39 | 245245 | oss1 | o524
23 |on | Kennebec County 115904 urso1 1359 |o693 | mess2 | oser | o.sos
23 | o019 | Penobscot County 146601 1475714 | o639 |oses | 141138 o770 |os32
23 |01 | YorkCounty 164587 166105 |o0s14 |ossz | 165635 | o633 |os20
24 ] 003 | Anne Arundel County 139 | w1624 | 1016 |os37 | 43447 | 1659 | 0406
24 | o0s | Baltimore County 692134 | 696225 |osss |oser | 702812 | 1s19 | ose7
24 |o13 | Carroll County 123372 124098 | osss |oeos | 124011 | 1232 | o459
24 | 017 | Charles County 01154 | 102192 | 1016 |osm | 102794 | 1395 | o403
24 |o21 | Frederick County 150208 | 152604 | 1570 |oas4 | 152650 | 1626 | o431
24 | 025 | Hartford County 182132 123499 | o745 |osss | 1sso12 | 1360 | o03se
24 |027 | Howand County 187328 129033 | 0902 |oss2 | 190409 | 1618 | 0466
24 | 031 | Montgomery County 757027 | 764514 o919 loses | e | 1s3 | oum
24 | 033 | Prince Georges Cousty 729268 | 740060 | 1458 |osm | 7s1se7 | 2970 | o627
24 | 043 | Washington County 121393 124802 | 272 |o04s4 | 123237 - | 1496 | o460
24 | 510 | Battimore City 736014 | Tr082 4612 |osu | 759127 [ 3045 | o008
25 | 001 | Bamstable County 186605 189889 | 1729 |osss | 187904 |o691 | os30
25 | 003 | Berkshire County 139352 139722 | o265 |os20 | 140508 | os23 | os0s
25 | 00s ~ | Bristol County 506325 sos2ss | 0212 |osse | so9e37 | 0ss0 | o4s2
25 | 009 | EssexCounty 670080 | 670474 | 0059 |asr | em1ast | o204 | 0466
25 | o013 | Hampden County 456310 | 457899 | 0347 |osss | 4ssos4 | o3s1 | o706
25 | o015 | Hampshire County 146568 147943 | 0929 |oses | 14782 | 0366 | o.sss
25 | 017 | Middiesex County 1393468 | 1402007 {0316 |o600 | 1399207 | o053 |os1s
25 | o021 | Nocfolk County 616057 | 615057 | 0324 Joes3 | e1mze | .0810 | 0744
235|023 | Plymouth County as276 | 436336 | 0254 |osso | 436400 |o02ss | o406
25 | o025 | Suffolk County 663906 | 670005 | 0924 |o744 | es0m1s | 2484 |07
25 {027 | Worcester County 700705 | 711256 | o218 oss7 | 713339 [ osos | oase
26 | 017 | BayCounty 111723 ms132  124s |osz | 1mses  [oasa | oaso
26 |on 161378 163661 | 1395 |osse | 162674 | o796 | 0454

Berrien County

60



138148

26 025 Cathoun Cournty 135982 1563 | o517 136672 0505 | 0398
26 049 Genesse County 430459 438800 1501 | 0538’ 434600 0953 | 0414
2 06s Ingham County 281912 288505 228 | 0.534 286089 1460 | 0534
26 075 Jackson County 149756 151533 1173 | 0526 150189 0238 | o.s11
26 077 Kalamazoo County 223411 227212 1.673 ] 0.520 224957 0687 | 0.406
26 081 Kent County 500631 509273 1697 | 0526 504353 0738 | 0.407
26 093 Livingston County 115643 116408 0656 | os11 115499 20.126 | 0.949
26 099 Macomb Courty 717400 722597 0719 | 0522 718766 0.190 | 0387
26 11s Monroe County 133600 134642 0774 | 0511 133783 0137 | 0577
26 121 Muskegon County 158983 161494 1555 | os3s 159784 0so1 | 0394
2 125 Oakland County 1083592 | 1094932 | 1.036 | 0431 1082374 | 0439 | 0383
2 139 Ottawa County 187768 189955 1151 | o.60s 188460 0367 | 0.443
26 145 Saginaw County 211946 216155 1947 | 0.537 213567 0.759 | 0.401
26 147 §t. Clair County 145607 147341 1177 | 0440 145854 0.165 {0512
26 161 Washtenaw County” 282937 288679 1989 | 0.516 286038 1084 | 0427
26 163 Wayne County 2111687 | 2160354 | 2253 | 0426 2144432 | 1529 | 047
27 003 Anoka County 243641 245862 0503 | 0.517 244251 0250 | 0375
27 037 Dakota County 275227 273038 1011 |os12 276471 0450 | 0329
27 053 Hennepin County 1032431 | 1044852 | L139 | 0381 1041265 | 0.848 | 0.467
27 109 Olmsted County 106470 108411 1790 | 0553 106753 0265 | 0.411
27 123 Ramsey County 435765 491319 1130 | 0332 490387 0943 | 0479
27 137 St. Louis Countty 198213 201605 1623 | 057 198462 0.126 | 0.430
27 145 Stearns County 118791 121193 1922 | o639 119274 0405 | 0.560
27 163 Washington County 145896 147156 0856 | 0.506 146053 0108 | 0344
28 047 Harrison County 165365 170273 2822 | o422 168426 - | 1812 | 0.509
28 049 Hinds County 254441 264818 3919 | 0446 261731 2785 | 0.609
28 059 Jackson County 115243 118271 2360 | 0450 117089 1576 | 0.407
29 019 Boone County 112379 115311 2343 | 0550 113620 1092 | 0.444
29 047 Clay County 153411 154745 0863 | 03% 154298 0575 | 0414
29 077 Greene County 207949 211970 1897 | o545 208941 0.47s | 0.429
29 095 Jackson County 633232 645060 1834 | 0378 640624 1154 | 0.466
29 099 Jefferson County 171380 172865 0859 | 0.s10 171632 0.147 | 0.504
29 183 St. Charles County 212907 215015 0980 | 0.431 213851 0442 | 0320
29 189 St. Louis County 993529 1010023 | 1.633 | 0.4s8 999753 0623 | 0370
29 sio St. Louis City 396685 408263 2836 | o.s18 405175 2006 | 0682
30 i Yellowstone County 113419 114710 1125 | 0.605 115539 1.835 | 0.4s0
31 0ss Douglas County 416444 421918 1297 | 0.419 420353 0930 | 0453
31 109 Lancaster County 213641 218226 2.101 | o611 215022 0.642 | 0.420
3t 153 Sarpy County 102583 104050 1410 | 0492 103780 1154 | 0483
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32 003 Clark County 741459 759866 2422° | 0518 758692° | 22m | o021
32 | 031 | Washoe County 254667 | 258898 | 1634 |oss6 | 261007 | 2429 |os10 7]
33 o1l Hillsharough County 336073 335652 0.125 | 0578 338911 0832 | 0.s00
33 013 Merrimack County 120005 121598 1310 | o636 120910 0748 | 0539
33 o1s Rockingham County 245845 246967 0454 | 0.536 247556 0691 | 0345
33 017 Strafford County 104233 104021 0204 | 0583 105081 0.807 | 0.557
34 ool Aflantic Courtty 224327 227837 1.541 | 0546 226943 1153 | 0374
34 003 Bergen County 825320 829281 0470 | 0.s80 220928 0542 ] 0736
34 005 Burlington Couaty 395066 401239 1539 | o665 394939 0032 | 0368
34 007 Camden County 302824 510058 1418 | 0621 503429 0120 | 0.719
34 o1t Cumbcrland County 138053 140210 1.538 | 0.530 139656 1148 | 0379
34 013 Essex County 778206 802268 2999 | 0.560 799678 2685 | 0.782
34 o1s Glouster County 230082 233020 1261 | 0.699 229106 0426 | 0.624
34 017 Hudson County 553099 568477 2705 | 0.577 569258 2839 | 1107
34 019 Hunterdon Courty 107776 107861 0079 | 0.603 108451 0623 | 0745
34 021 Mercer County 325824 331440 1694 | 0.544 328647 0859 | o.ss4
34 023 Middlesex County 671780 677682 0871 | 0.548 672992 0180 | 0712
34 025 Monmouth County 553124 556412 0591 | 0.574 550805 0421 | 0.687
34 027 Morris County 421353 425501 0975 | 077 419138 ©0.529 '} 0.670
34 029 Ocean County 433203 433516 0072 | 0.599 429899 0769 | 0702
34 031 Passaic County 453060 461845 1902 | 0341 459194 1336 | 0.8s8
34 035 Somerset County 240279 241669 0575 | 0.578 239512 0320 | 0.617
34 037 Sussex County 130943 132073 0856 | 0.729 131218 0210 | o539
34 039 | Union County 493819 503004 1.826 | 0.s88 497433 0727 | o778
35 ool Bernatillo County 430577 497633 3427 | o518 491854 2293 | 0457
35 013 Donz Ana County 135510 141574 4283 | 0.545 139939 3165 | 0665
36 001 Albany Courty 292594 295111 0853 | 0.530 293849 0427 | 0.656
36 005 Bronx County 1203789 | 1245874 | 3378 | 0.730 1265768 | 4897 | 1.410
36 007 Broome County 212160 212548 0183 | 0541 213689 0716 | o.4se
36 o013 Chautauqua Couaty 141895 141997 0072 | 0325 143047 0.805 | 0.539
36 027 Dutchess County 259462 261192 0.662 | 0543 261808 0.896 | 0.459
36 029 Erie County 968532 976594 0.826 | 0.588 969213 0070 | 0.650
36 045 Jefferson County 110943 112132 1060 | 0.s62 112635 1503 | 0718
36 047 Kings County 2300664 | 2379894 | 3329 |o0s92 | 2389150 | 3704 | 006
36 0ss Monroe County 713968 722929 1240 | 0536 716126 0301 | 0.641
36 059 Nassau County 1287348 | 1296128 | 0617 | o057 1277449 | 0775 | 0.827
36 061 New York County 1487536 | 1537991 | 3.281 | 0.596 1541441 | 3.497 | 0.969
36 063 Niagra County 220756 221792 0467 | 0.537 220729 0012 | 0512
36 065 Oncida County 250836 251805 0385 | asio 252906 0819 | 0.447
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36 067 Onondaga County 468973 472839 0.818 0.532 469750 0.165 0.638
36 071 Orange County 307647 309752 0.680 0.564 310882 1.040 0.451
36 075 Oswego County 121771 121870 0.021 0.623 122382 0.904 0.685
36 081 Queens County 1951598 2004192 2624 0.624 1992006 2.029 0.806
36 083 Rensselaer County 154429 154995 0.365 0.535 155072 0.415 0.591
36 085 Richmond County 378977 384245 1371 0.533 378782 0052 | 0.722
36 087 Rackland County 265475 269627 1.540 0.688 264771 0266 | 0.734
36 089 8t. Lawrence County 111974 112733 0.673 0.594 113179 1064 0.684
36 0s1 Saratoga County 181276 181488 0.117 0.613 181850 0316 0.500
36 093 Scheaectady County 149285 149852 0372 0.524 148589 <0468 ] 0.720
3 103 Suffolk County 1321864 1330743 0.667 0.576 1313346 0649 | 0.727
36 111 Ulster County 165304 167147 1.103 0.612 167385 1.244 0.736
36 119 Westchester County 874866 890648 1.772 0.641 879705 0.550 0.687
37 001 Alamance County 108213 111418 2.877 0.439 109811 1.455 0.408
37 021 Buncombe County 174821 179768 27952 0.465 177162 1321 0413
37 035 Catawba County 118412 112063 2991 0.498 120094 1.401 0.426
37 051 Cumberland County 274566 284189 3,386 0.419 280604 2.152 0514
37 057 Davidsoa County 126677 130509 2936 0.580 128544 1453 0.455
37 063 Durhiam County 181835 183373 3473 0.462 185785 2.126 0.579
37 067 Forsyth County 265878 274462 3.128 0.430 270363 1.659 0.469
37 071 Gaston County 175093 177824 1.536 0.464 177837 1.543 0.456
37 081 Guilford County 347420 358847 3.184 0.443 353615 1.752 0.501
37 119 Mecklenburg County 511433 528981 3317 0.424 523306 2269 0.537
37 129 New Hanover County 120284 124111 3.084 0.433 122381 1.714 0.540
37 133 Ouslow County 149838 154392 2950 0374 153141 - 2157 0.415
37 147 Pitt County 107924 110732 2.536 0.423 110516 2345 0.557
37 151 Randolph County 106546 109790 2955 0.595 108009 1354 0.431
37 155 Robeson County 105179 108097 2.699 0.452 107475 2.136 0.534
37 159 ‘Rowan County 110605 111420 0.732 0.524 112305 1.514 0375
37 183 Wake Couaty 423380 438428 3432 0.434 432630 2.138 0.493
37 191 Wayne County 104566 107153 2321 0.401 106769 1.969 0.390
38 017 Cass County 102874 105012 2036 0571 103452 0.559 0.451
39 003 Allen County 109755 111410 1.486 0.510 110262 0.460 0.411
39 017 Butler County 291479 293537 1373 0.535 292902 0.486 0359
39 023 Clark County 147548 149800 1.503 0.51% 148179 0.426 0.406
39 025 Clermont County 150187 151277 0.721 0.514 - 150784 0396 0.522
39 029 Columbia County 108276 107516 £0.679 | 0.584 108375 0.091 0.584
39 035 Cuyahoga Couaty 1412140 1429431 1210 0431 1427932 1.106 0.471
39 045 Fairfield County 103461 103995 0.514 0.427 103594 0.129 0.522
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39 049 Franklin County 961437 970249 0908 | 0463 975539 L4456 | 0539
39 057 Greene County 136731 138166 1039 | o632 137700 0704 | 0328
39 061 Hamilton County 866228 £76347 L1ss | 0424 876795 1205 | 0.48s
39 03s Lake County 215499 216985 068s | o519 216122 0282 | 0378
39 089 Licking County 128300 129042 0.575 | 0432 128558~ | 0201 ] o.s19
39 093 Locain County 271126 275982 1760 | 0.520 272668 0.565 | 0364
39 095 Lucas Couitty 462361 465553 0686 | 0477 467096 1014 | 0437
39 099 Mahoning County 264806 268995 1557 | o528 266443 0614 | 037
39 103 Medina County 122354 123157 0652 | 0514 122434 0.106 | 0462
39 113 Montgomery County 573809 583903 1729 | 0.52¢ 580267 1113 | 0461
39 133 Portage County 142585 144241 1148 | 0573 143615 0717 | 0542
39 139 Richland County 126137 127829 1324 | 0.520 126535 0314 | 0418
39 151 Stark County 367585 372544 1331 | 0.525 368829 0337 | 0384
39 153 Summit County 514990 523958 1712 | 0520 518979 0769 | 0.a15
39 155 Trumbull County 227813 230339 1097 | 0.560 228736 0403 | 0397
39 165 Warren County 113909 114657 0652 | 0498 114158 0218 | 0364
39 169 Wayne County 101461 100828 ©0.628 | 0.605 101745 0279 |o0620
39 173 Wood County 113269 113881 0537 | 0446 113912 0.56s | 0418
40 027 Cleveland County 174253 178292 2265 | 0.466 177845 2020 | 0.539
4 031 Comanche County 111486 114833 2915 | 0412 113756 199 | | 0.506
4 109 Oklahoma County 599611 613697 2295 | 0419 612788 2150 | 0.547
40 143 Tulsa County 503341 514637 2195 | 04s3 512955 1874 | 0534
41 005 Clackamas County 278850 279977 0403 | o724 221892 1079 | 0452
41 029 Jackson County 146389 150125 2489 | 0.537 149287 1941 | 0441
41 039 Lane County 282912 289415 2247 | o351 289266 - | 2.197 | 0.493
41 047 Marion County 228483 234494 2563 | 0508 233587 2185 | 0434
41 051 Multnomsh County 583887 598049 2368 | 0.489 593788 1668 | 0.652
41 067 Washington County 311554 314044 0793 | o0.688 315806 1346 | 0623
Q 003 Allegheny County 1336449 1346520 | 0748 | 0.600 1331707 | 0356 | 0.758
Ty 007 Beaver County 186093 186376 0152 | 0.593 185256 0452 | 0.637
4 o11 Berks County 336523 337434 0270 | 0536 338569 0.604 | 0.426
yY) o013 Blair County 130542 130430 0.086 | 0.532 131077 0.408 | 0.448
42 017 Bucks County 541174 545735 0836 | 0726 537873 0614 | 0634
42 019 Butler County 152013 153223 0790 | 0.660 152898 0.579 | 0.635
42 021 Cambria County 163029 162949 0.049 | 0.556 163876 0.517 | 0481
@ 027 Centre County 123786 124397 0491 | 0570 125635 1472 | 0733
4 029 Chester County 376396 380542 1.090 | 0.704 377088 0.184 | 0.53s
4 041 Cumberland Courty 195257 195365 00ss | os7s 195256 0.001 | 0.547
42 043 Dauphin County 237813 241035 1337 | oss2 239154 0s61 | 0577
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4 04s Deiaware County 547651 $54003 1147 | 0694 sas064 __ | 0475 | 0771
2 045 Eric County 275572 276888 0475 | 0.529 277235 0600 | 0.428
2 0s1 Fayette County 145351 145958 0416 | 0742 146681 0907 | 0.808
42 055 Franklin County 121082 122079 0817 | o632 122180 0299 | 0.729
42 069 Lackawanna County 219039 218814 20.103 | 0532 217294 0203 | 0732
42 071 Lancaster County 422822 423976 0272 | 0.564 426528 0369 | 0523
2 075 Lebanoa County 113744 113779 0031 | 0543 114518 0676 | 0.s89
2 077 Lehigh County 291130 291961 0285 | a.sis 229980 0396 | 0.661
@ 079 Luzeme County 328149 327768 0.116 | 0546 326439 0524 | 0593
@ ol Lyoming County 118710 118822 0.094 | 0.532 119511 0670 | 0493
Q 0gs Mercer County 121003 121190 0.154 | 0.552 121627 0513 | 0436
4 091 Montgomery County 678111 683019 0719 | 0.697 673620 0667 | 0.671
2 095 Northampton County 247105 247686 0235 | o527 246917 0076 | 0572
4 101 Philadelphia Courty 1585577 | 1606249 | 1287 | 0.609 1608942 | 1452 | 0742
42 107 Schuykill County 152585 153416 0542 | 0631 152989 0264 | 0.525
2y 125 Washington County 204584 205463 0428 | 0ms 204548 2018 | 0.506
Q 129 Westmoreland County 370321 371539 0328 | 0.750 369009 0336 | 051
a2 133 York County 339574 340569 0292 | 0572 341321 0512 | 0472
44 003 Kent County 161135 161498 0225 | 0.654 159355 -L117 | 0776
44 007 Providence County 596270 597016 0125 | 0.580 $97960 0283 | 0.697
44 009 Washingtoa County 110006 110452 0404 | 0.638 110982 0330 | 0633
45 003 Aiken County 120940 124770 3070 | 0.542 123291 1907 | 0403
45 007 Anderson County 145196 149574 2927 | 0.502 147268 1407 | 0373
45 015 Berkley County 128776 133468 3515 | 0.555 132081 2502 | 0472
4s 019 Charleston County 295039 304829 3212 | 0437 302751 2547 | 0.580
4s 041 Florence County 114344 118062 3149 | 0453 116745 2056 | 0.454
45 04s Greenville County 320167 330290 3.065 | 0494 325537 1650 | 0.467
45 os1 Hocry County 144053 147841 2562 | 0452 146650 L7711 | 04ss
45 063 Lexington County 167611 173083 3.162 | 0583 170341 1602 | 0375
45 079 Richland County 285720 295225 3220 | 0421 293299 2584 | 0.564
45 083 Spartanburg County 226800 233790 2990 | 0.489 230614 1654 | 0374
45 08s Sumter County 102637 105121 2363 | 0403 105017 2267 | 0.500
45 091 York County 131497 133960 1839 | 0.454 133717 1660 | 0.409
46 099 Minnchaha County 123809 126103 1319 | 0578 124220 0331 | 0442
47 037 Davidson County 510784 532433 4066 | 0.521 $22044 2157 | 0617
47 065 Hamilton County 285536 293917 2852 | 0442 290664 1764 | 0512
47 093 Knox County 335749 345081 2704 | 0.466 341481 1679 | 0.502
47 125 Montgomery County 100498 104034 3399 | 0463 102468 1923 | os18
47 149 Rutherford County 118570 122462 3.178 | 0.466 120716 1778 | os11
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«7 157 Shefby County £26330 861616 4095 | 0432 247848 2538 | 0.589
4 163 Sullivan County 143596 146794 | 2179~ | 0489 145270 1152 —| 0437 -
“ 165 Sumner County 103281 105733 2319 |oss6 - | 104756 1408 | 0343
4 027 Bell County 191088 197377 3.18 | 0387 195808 2410 | 0.563
43 029 Bexar County 1185394 1220995 | 2916 | 0498 1230141 | 3.638 | 0.744
43 039 Brazoria County 191707 196965 2670 | 0434 195577 1979 | 0374
48 041 Brazos Courty 121862 126396 3.587 | 0.520 125880 3.192 | 0903.-
43 061 Cameron County 260120 269903 3625 | 0.754 268659 3178 | 0983
48 085 Collin County 264036 271624 2794 | 0.479 269149 1900 | 0412
43 113 Dallas County 1852810 1929504 | 3975 | 0.408 1912100 | 3101 | 0620
43 121 Denton County 273525 282791 3277 | 0.444 279483 2132 | 0495
43 135 Ector County 118934 122783 3.135 | 0461 121298 1949 | 0583
43 141 El Paso County s91610- | 611278 3218 | 0611 617397 4177 | 0.898
43 157 Fort Bend County 225421 233251 3357 | 0459 230752 2310 | 0338
43 167 Galveston County 217399 223599 2773 | 0388 221787 1979 | 0488
43 183 Gregg County 104948 107799 2645 | 0.417 106936 1.860 | 0.522
43 201 Harris County 2818199 | 2939388 | 4.123 | 0.421 2915587 | 3340 | 0.634
48 215 Hidalgo County 383545 399356 3959 | oss3 399991 4112 | 0341
43 243 Jefferson County 239397 | 246592 2918 | 0408 243776 179 | 0441 -
43 303 Lubbock County 222636 229852 3.139 | 0.466 228182 2430 | 0.599
43 309 McLennan County 189123 194533 2781 {0393 193347 2185 | 0541
43 329 Midland County 106611 109988 3.070 | 0.466 108645 1872 | 0.498
43 339 Montgomery Courty 182201 186761 2442 | 0.500 185687 1.877 | 0441
43 358 Nueces County 291145 299681 2843 | 0533 301959 3581 | o714
48 423 Smith County 151309 155316 2.580 | 0390 154321 - | 1952 | 0391
43 439 Tarrant County 1170103 1212831 3.523 | 0.405 1200703 | 2.549 | 0.540
43 441 Taylor County 119655 123143 2333 | 0479 122112 2012 | 0.577
43 453 Travis County 576407 594107 2979 | 0.447 596444 3360 | o0.663
43 479 Webb County 133239 132180 3576 |01 137203 23889 | 1239
43 485 Wichita County 122378 125621 2582 | 0.440 124508 1711 | o.ss2
43 491 Williamson County - 139551 143640 2847 | 0503 142663 2182 | 0376
49 o11 Davis County 187941 190520 1354 | 0.734 190068 1119 | o708
49 035 Sakt Lake County 725956 736793 1471 | 0635 735135 1249 | 0.689
49 049 Utah County 263590 268891 19711 | 0.628 271102 27711 | 0.691
49 057 Weber County 158330 160566 1393 | o581 160318 1240 | 0.573
50 007 Chittenden County 131761 132031 0205 | 0.587 132975 0913 | 0.564
51 o13 Adington County 170936 178147 4048 | 0.491 175566 2637 | 0724
s1 041 Chesterfield County 209274 216590 3378 | 0.584 212658 1.591 | 0432
s1 059 Fairfax County 818584 826402 0946 | 0.575 833668 1.809 | 0.501
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S1 037 Henrico County 217381 , 224759 3.060 0.546 221878 1.801 0.506
51 153 Prince William 215686 218414 1.249 0.585 220359 2.121 0.425
51 510 Alexandria City 111183 112748 1.388 0.541 114451 2.856 0.771
51 550 Chiesapeake City 151976 153512 1.001 0.556 155185 2.068 0.509
51 650 Hampton City 133793 139284 3942 0.459 137415 2636 0.617
51 700 Newport News City 170045 178053 4.498 0.468 175121 2.899 0.689
51 710 Norfolk City 261229 273457 4472 0.444 269011 2.893 0.733
51 740 Portsmouth City 103907 108477 4213 0.474 106837 2.742 0.695
51 760 Richmond City 203056 209959 3.288 0.549 208987 2.838 0.817
51 810 Virginia Beach City 393069 408213 3.710 0.487 402092 2244 0.558
53 00s Benton County 112560 115161 2.259 0.556 115073 2.184 0.445
s3 011 Clark County 238053 245741 3.129 0.555 241186 1.299 0.533
53 033 King County 1507319 1536441 1.895 0.519 1531673 1.590 0.612
53 035 Kitsap County 189731 196029 3213 0.531 193702 2.050 0.425
53 053 Pierce County 586203 607187 3.456 0.502 597344 1.865 0.541
s3 061 Saochomish County 455642 470713 1072 0.625 471683 1.281 0.537
53 063 Spokane County 361364 370081 2355 0.539 365976 1.260 0.577
53 067 Thurston County 161238 166421 3114 0.542 164464 1.962 0.425
53 073 Whatcom County 127780 131437 2.782 0.532 130903 2.386 0.487
33 077 Takima County 188823 196444 3.280 0.499 195170 3.252 0.557
54 039 Kanawha County 207619 213488 2749 0.492 210468 1354 0.443
L 1] 009 Brown County 194594 197594 1518 0.540 195417 0.421 0.428
35 025 Dane County 367085 373810 1.799 0.541 370065 0.805 0.441
3s 059 Keaosha County 128181 130580 1.837 0.548 128869 0.534 0392
S5 073 Marathon County 115400 116699 1.113 0.555 115646 0.213 0.516
55 079 Milwaukee County 959275 969329 1.037 0.459 975296 1.643 0.590
35 087 Outagamie County 140510 142519 1.410 0.543 141059 0390 0.428
33 101 Racine County 175034 178398 1.886 0.522 176209 0.667 0.366
] 105 Rock County 139510 141935 1.709 0.558 140129 0.441 0.395
5s 117 Sheboygan County 103877 105288 1340 0.537 104218 0327 0.445
55 133 Waukesha County 304715 306312 0.521 0.454 305387 0.220 0361
35 139 Winnebago County 140320 142464 1.505 0.549 140855 0.380 0.418

UCRT  Undercount Rate as estimated from the PES.

SE(UCR!) The sampling errar of the estimated undercount rate.
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January 12, 2000

Chronology of Eventsfor the 1990 Census Adjustment Decision

1980 r
1985 r
1986 r
1987

Soring r
October r
1988

Fal r
1989

\llly r

1980 Census taken

Formation of Undercount Steering Committee

Decision was made not to adjust the Census. Undercount Research Staff formed
to conduct coverage measurement research

The Bicentennid Census, aNationa Academy of Sciences Committee on Nationa
Statigtics report, recommends method for adjustment of the count and improving
accuracy in 1990

Census Bureau tests computer matching technique in Horida test

Census Bureau conducts Test of Adjustment Related Operations (TARO) in Los
Angeesto determine feasibility of adjustment of 1990 census. Bureau concludes
that it istechnicdly feasible to adjust the Census, but there are operationa
concerns.

Census Bureau announces it has devel oped a feasible method for undercount
adjustment using a 300,000 household Post Enumeration Survey (PES)
Commerce Department cancels the plans for the PES for adjustment

New Y ork City suesthe Commerce Dept for reinstatement of the PES and
adjustment

Government signs gtipulation agreement with New Y ork plaintiffs rengtating PES
and adjustment methodology; decison on which results to use set for July 1991.
The settlement had 3 outcomes:

1. A PESwould be conducted and evaluated to seeif it could be used to
correct the Census count by 7/15/91. The Secretary of Commerce
would make decison.

2. The Secretary of Commerce would publish guiddines he would follow
to make decision.

3. Aneght member Specid Advisory Pand was appointed to advise the
Secretary. Four members on each side of the argument.



July
1990
March
Winter
1991
Jan. 1-
April 4
June
June 21

June 28

July 22

SUmmer
August

Fal

October

1992
Spring
Dec. 29

1993
Spring

-

Reestablish Census Undercount Steering Committee with Paula Schnelder as chair.

1990 Census taken
Guideines are issued by the Secretary, chalenged and upheld
Unadjusted 1990 Census results rel eased

Redidricting

Completed extensive evauation of the PES. Twenty-one evauations on the
sampling and non-sampling error and eeven for demographic analyss.

Census Undercount Steering Committee issued recommendation that Census be
adjusted.

Census Director Barbara Bryant recommended to Secretary Mosbacher that the
1990 Census be adjusted. Specid Advisory Panel rendered a split decision (4
members for adjustment and 4 againgt adjustment).

Under Secretary Darby recommended not to adjust the 1990 Census.

Secretary Mosbacher decided not to adjust the 1990 Census. He directed Bureau
to review results of PES and see if PES could be used to adjust the post-censd
estimates.

NY C requests atrid to determine if Secretary’ s decison was “ arbitrary and
capricious’

CAPE committee formed to direct research on potentia adjustment of post-censal
edimates

CAPE issues report indicating that states are improved while results are not
conclusve for smal aress

Decennid Census Improvement Act creates Nationd Academy of Sciences pand
to study improved methods for 2000 Census

Computer error discovered in 1991 estimates

Two CNSTAT panels were formed to study improvements for 2000 Census

1990 Census lawsuit goesto 13 day trial

Census Director Barbara Bryant decides not to adjust post-censa estimates on the
bass of the PES. Adjustment would make distribution for states better but cannot
make any conclusions for entities with less than 100,000 population. So Director
decided not to adjust snce could not improve coverage in dl areas. She did
announce that the Federal Statistical System could use adjusted numbers for survey
controls.

Judge McLaughlin rules, holding that the decision of the Commerce Secretary was
not “arbitrary and capricious’



Sept. 29 r  BLSdecided to use adjusted population counts for CPS controls. Rest of Federal
Satidticd System followed.
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MEMORANDUM FOR CAPE Committee

From: John H. Thompson
Chief, Decennial atistical Studies Division

Subject: Addendum to August 7, 1992 CAPE Report

Attached to this memorandum is an addendum to the August 7, 1992
CAPE report. The addendum documents the work that has transpired

since the August report was issued.

Attachment



ADDITIONAL RESEARCH ON ACCURACY OF ADJUSTED VERSUS UNADJUSTED
1990 CENSUS BASE FOR USE IN INTERCENSAL ESTIMATES

ADDENDUM TO REPORT OF THE
COMMITTEE ON ADJUSTMENT OF POSTCENSAL ESTIMATES
BUREAU OF THE CENSUS
DEPARTMENT OF COMMERCE
NOVEMBER 25, 1992

The purpose of this addendum is to summarize and document
additional research conducted to examine the accuracy of a
potential adjustment to the 1990 census base for use in producing
intercensal estimates. The August 7, 1992 report of the CAPE,
and the subsequent discussions documented in the meeting notes
describe a number of areas where the committee felt more
information would be helpful to the decision process. The
decision to extend the period of outside comment has enabled some
additional research to be carried out to more thoroughly explore
a subset of these questions. This addendum summarizes that
additional research.

The research has been in three basic areas -- additional analysis
of accuracy based on loss functions, additional study of
homogeneity within post strata, and additional work based on
demographic analysis.

1. ADDITIONAL RESEARCH BASED ON LOSS FUNCTION ANALYSIS

The additional research on loss function analysis has fallen into
three basic areas. First, loss functions were computed to study
the accuracy of the 27 cities larger than the smallest state,
Wyoming. Secondly, loss functions were computed to compare
additional distributions of population shares. Finally, we
computed loss functions to study some of the properties of a
composite estimator suggested at the September 4, 1992 CAPE
meeting.

It must be noted that the committee had significant concerns
regarding the construction of the target populations which serve
as the standard in loss function analysis to assess the accuracy
of the adjusted and unadjusted census data. The research
described below has not addressed this concern.



1.1. argexr a

A loss function analysis was conducted to study the accpracy of
adjustment for cities larger than the state of Wyoming. The
analysis was conducted to study the accuracy of an adjustment on
the distribution of proportionate shares for just the 27 cities,
for the distribution of shares for the 27 cities and the balance
of the United States, and a state-by-state study of the within
state population shares of the cities within the state larger
than Wyoming and the state balances. This research was motivated
to assess the accuracy of a suggested adjustment process that
would have adjusted states and only cities larger in size than
the smallest state. The following results were observed:

The hypothesis tests at the 10-percent significance level
did not indicate an improvement from adjustment to the
distribution of the population shares among the 27 cities.
The committee discussed this result and noted that most of
these cities had high undercounts relative to the national
average, but there was not a large degree of difference in
the undercount among the cities.

The hypothesis tests indicated that the distribution of the
shares for the 27 citles and the balance of the United
States was improved. Here, the committee noted that there
was a difference between the undercount for the large
cities, and the combined balance of the United sStates.

The state-by-state comparisons of the within state
distribution of population shares for the large cities and
the corresponding state balances was mixed. For example,
for the states of New York and Massachusetts the hypothesis
tests indicated an improvement in the population shares
between the big city and the balance of the state. These
test results were observed for each of the methods of
computing the target values and each of the methods of
computing the loss functions. For the remaining states with
one of the 27 large cities, significance at the 10 percent
level was not consistently observed for each method.

'This work is documented in detail in the CAPE minutes
9-1-92, Attachment 1. Details of loss function analysis appear
in "Loss Function Analysis for the Post Census Review (PCR)
Estimates," Mary Mulry, 7-2-92, Cities larger than Wyoming were
selected because of concerns about only adjusting states when
these cities had comparable reliability.



1.2. Additional Distributions of Population Shares’

One criticism of the loss function analysis has been that we had
been restricting our examination to the distribution of
population shares for entities within specific size categories
(e.g., places with population of 100,000 or more) rather than
computing the loss function analysis on a distribution which
includes all places or counties. We have addressed this concern
by computing loss’ functions and associated hypothesis tests for
three additional distributions of population shares:

(1) All counties;

(2) All places with 100,000 or more population and the 50
state balances of areas not included in a place with
100,000 or more population;

(3) All places with 25,000 or more population, and the
balances of counties not in a place with 25,000 or more
population.

Each of these three distributions completely partition the entire
population of the United States. These results are discussed in
section 1.4, below.

1.3. Raked Composjite Estimator

Another criticism was that the composite estimation (option 4)3
depressed the effect of adjustment among demographic groups at
the national level. Therefore, a composite estimation
methodology based on controlling the "50-50" estimator to
national controls, obtained from the Post-Enumeration Survey (PES)
was also studied.” Eight Race/Hispanic Origin categories

crossed with tenure were used as controls:

Non-Hispanic White and Other by Owner and Non-owner (2)
Black by Owner and Non-owner (2)

Non-Black Hispanic by Owner and Non-owner (2)

) description of the details of this research is in
“aAdditional Loss Function Analysis," John Thompson,
November 4, 1992 Memorandum For CAPE Committee.

*This option is discussed in the August 10, 1992 Federal
Register.

‘“This estimation technique is described in "Additional Loss
Function Analysis," John Thompson, November 4, 1992 Memorandum
for CAPE Committee.



Asian and Pacific Islanders (1)
American Indians on Reservations (1)

The controlling was carried out within each of the above
categories by first calculating the difference between the full
adjustment and the original 50-50 composite estimator at the
national level. This difference was then allocated sub-
nationally within the control categories using the proportional
distribution of the original 50-50 composite estimator.
Statistically, this follows a technique referred to as ®"raking®,
leading to the terminology of Raked Composite Estimator. These
results are discussed below.

1.4. Summary of Results

The results of the loss function analysis for the measures
described in sections 1.2 and 1.3 are summarized in the form of
significance values for the hypothesis testing. We have
restricted our analysis to two of the methods of calculating the
target populations =-- PROPUC and GROSDSE without correlation
bias. (These methods of computing the targets are described in
"Total Error for Postcensus Review Estimates of Population" by
Mary Mulry, July 7, 1992). We were not able to carry out the
analysis for all of the methods of computing the target
populations. We selected these two methods for study because we
believe that they will cover the range of alternative methods to
calculate the target populations. We also excluded the
correlation bias modeling because there were still many questions
about how to estimate correlation bias and how to adequately
allocate the estimate of correlation bias to all geographic areas
of interest. The effect of not including correlation will also
tend to be conservative, since including measures of correlation
bias would most likely favor adjustment.

l1.4.1 Squar rro

This section summarizes the CAPE presentation and discussion of
these results. The committee discussion was centered on weighted
squared error results. Table 1 presents the significance values
for the yeighted squared error loss function hypothesis test
results. We show data for the full adjustment, the raked
composite, and the 50-50 composite. The results are displayed
for states, counties, and places. We show the results for the
previous size category distributions, and for the three new
distributions. A summary of key results follows:

sThese results are discussed in more detail in "Additional
Loss Function Analysis," John Thompson, November 4, 1992
Memorandum for CAPE Committee.



(1) The hypothesis test significance values for the full
adjustment indicate little evidence of an improvement from
adjustment for the PROPUC target population method for most
size categories -~ they are well above 0.10. However, for
the loss functions reflecting places of 100,000 or more
population and state balances (the last line in Table 1),
the significance level approaches 0.10.

(2) The hypothesis tests for the GROSDSE target population
method are much more significant than for the PROPUC method,
thus indicating more evidence for improvement due to
adjustment. This is particularly the case for the new size
categories for counties and places.

(3) The hypothesis tests for the raked composite are much more
significant than for the full adjustment, indicating more
evidence for improvement. These tests are significant at
the 10-percent level for the new size categories, for both
target population methodologies.

(4) The significance values for the 50-50 composite (where
available) are similar to the raked composite estimator.

(S) The hypothesis tests for places between 50,000 and 99,999
population are more significant than the tests for areas
with 100,000 or more population.

1.4.2 ared Erro nd Relative S ed Error

Tables 2 and 3 give significance values for loss functions based
on squared error and relative squared error, respectively.

1.5. mma [o) e scuss

The committee discussed these data and noted that while gains had
been achieved in reducing sampling error, the raked composite
estimator depended more heavily on the assumption of homogeneity
(discussed in more detail below). Many on the committee
expressed concern with balancing the reduction in sampling error
with the greater dependence on the homogeneity assumption. Given
these concerns, there was general consensus that the raked
composite estimator offered great potential for future research.
However, there was not currently enough information available to
select this estimator as superior to the full adjustment which
had been more thoroughly studied and discussed.

The committee noted that there was some evidence that large areas
(greater than 100,000 population) were improved by adjustment
when compared to the balance of state. However, the committee
also noted that these loss function results should be treated
with caution, since they were subject to the same limitations as
noted in the August 7, 1992 committee report.



2. ADDITIONAL RESEARCH ON THE HOMOGENEITY ASSUMPTION

The validity of the homogeneity assumption was one of five basic
issues addressed by the CAPE report of August 7, 1992. The
report summarized the status of knowledge at that date by the
following (p. 25):

Summary: Just as in July 1991, the results on whether the
homogeneity assumption holds are inconclusive. The new
research used to examine the homogeneity assumption (called
artificial population analysis) indicates that the
assumption does not hold when the bias in the estimate gets
to be about 25% or higher. Since the bias in the Post
Enumeration Survey (PES) estimate as currently measured is
22% to 45%, the Committee was concerned.

New analysis has refined the use of the artificial population
analysis to examine quantitatively the effect of departures from
the homogeneity assumption and to assess the performance of the
loss function analysis in the presence of heterogeneity.
Reexamination of the evidence has identified areas of
incompleteness in the analysis of the previous findings about the
effect of bias on the loss function analysis.

2.1. ements to e alvsis o e Art cial Populations

Much of the previous research of the artificial populations
focused on assessment of whether, in the absence of sampling
variance and bias, the 357-post-strata estimator would represent
an improvement in the true distribution over the census
distribution. This research left largely unanswered questions
about the possible size of the effect that departures from the
homogeneity (or synthetic) assumption could have, and how such
departures would interact with other aspects of the PES analysis,
especially the loss function analysis. The results of the
reanalysis described below were presented to the committee on
November 5, 1992. The committee has not conducted an extensive
discussion of these new findings.

The reanalysis focused on three measures: squared error, weighted
squared error, and relative squared error. (Measures based on
absolute error appeared to present difficult technical issues and
were not considered.) The analysis was restricted to the state
level. A first part of the analysis addressed the question:

Ql: Compared to other errors in the PES estimation, how
much effect could departures from the homogeneity assumption
have on the errors of the PES estimates?

This question was addressed by reexpressing previous findings for
the artificial populations by forming the ratio of losses under
the adjustment compared to no adjustment. Thus, a ratio of 0



would indicate that the homogeneity assumption was completely
satisfied, 0.20 indicates that the PES estimator could
potentially capture 80 percent of the underlying variation in the
corresponding artificial population, a ratio of .80 indicates
that adjustment would capture only 20 percent of the underlying
variation. Although ratios above 1.0 are theoretically possible,
none were observed. The results are included in the minutes of
the CAPE for November 5, 1992. Although ratios ran a wide
gambit, going down as far as a highly favorable .11, 12 of the 24
ratios exceeded .50. Such evidence indicates a strong
possibility that the 357 post-strata design may capture only
about half of the true state-to-state variation in undercount.

The strong possibility that errors due to heterogeneity could be
as large as half the errors in the census now appears consistent
with the observation made by one reviewer that the errors due to
heterogeneity could be larger than all of the errors in the PES
accounted for by the total error model.

Given this potentially high level of error, it became critical to
assess how heterogeneity would affect the loss function analysis.
(If heterogeneity was found conclusively to be quite small, then
it could be successfully argued that heterogeneity could only
have a small impact on the validity of the loss function
analysis.) On the other hand, the reanalysis was still
consistent with earlier findings, namely, that the bias due to
heterogeneity does not, by itself, obviate the ability of the
adjustment to make improvements on the census.

The second question is therefore:

Q2: How does heterogeneity affect the rest of the PES
analysis? In particular, in the presence of heterogeneity,
can the PES loss function analysis still reliably measure
the improvement, if any, that adjustment makes?

The artificial populations were also used to assess this second
question. Since the loss function analysis compares the PES
estimates and the census to target values constructed through the
synthetic estimator used in the PES, the artificial populations
can be used to ascertain whether comparison to such targets
correctly states, understates, or overstates the actual
improvements of adjustment, which are determined by comparing the
census and adjusted distribution to the true census values.

Largely, the evidence supported the continued use of the loss
function analysis as a measure of the net improvement, although
with qualifications. In particular:
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: For the majority of populations, the loss function analysis
was actually conservative, tending to understate the true
improvement in distribution by using target populations
constructed from the synthetic model, compared to the actual
advantage of adjustment over the census when the true state
values were used as a standard for comparison.

For two populations, poverty and mobility, the balance
between the loss function analysis and the actual
improvement appeared about right, in some cases overstating
the advantage of adjustment slightly.

In one instance, the artificial population based on
unemployment, the synthetic model was the least successful,
explaining only about 20 percent of the variability at the
state level. Furthermore, the loss function analysis was
seriously distorted, presenting a seriously misleading
measure of the improvement due to adjustment.

Some attempts had been made to assess the interaction of sampling
error on the analysis by assigning sampling variance to the post-
strata. Thompson, and Alberii, discussed some of these findings
in a memorandum to the CAPE.” Their findings indicated that
sampling variance would raise serious questions against
adjustment. However, the results of the analysis depended on how
much variance was assigned. Thompson and Alberti did not have
direct estimates of variance for the artificial population
variables. In place of arbitrary decisions about variance, Fay,
in recent work (memorandum of Nov. 18, 1992 to the CAPE
Committee) calculated sample estimates for the 357 post-strata
for 5 of the 8 artificial populations, based on the PES sample
blocks only, with the appropriate survey weights. These results
have not been discussed by the committee. Several members of the
committee view them as being more supportive of adjustment, but
questions still remain regarding how much variance must be
assigned.

2.2. Reexamjnatjon of Bjas with the Artifjcial Population
Analysis

The previous CAPE report asserted that the artificial population
analysis had shown that the improvement from adjustment
apparently vanished when the PES estimates were subject to biases
on the order of 25 percent, as noted in the cited summary. 1In
fact, reexamination of the findings presented to the committee
revealed that the results were different from the interpretation
given them in the earlier report.

énpdditional Results for Artificial Populations’" John
Thompson, September 2, 1992 Memorandum for CAPE Committee.



Although most of the CAPE analysis focused on distributive
accuracy, the statistical analyses leading to the figure of 25
percent bias were all based on numeric accuracy. Initially, it
was thought that the method of modeling the bias would have no
effect on the loss functions for population shares. Further
analysis has indicated that this is not the case, and that the
loss function analysis for population shares is more robust to
our method of modeling bias. This work was not available to the
committee for discussions regarding the failure of the
homogeneity assumption. A more detailed analysis of this work
combined with alternative methods of modeling bias should be
carried out in future studies to learn more about the effect of
bias on the loss function analysis for population shares.

3. ADDITIONAL RESEARCH ON THE CONSISTENCY OF PES ESTIMATES
OF COVERAGE WITH DEMOGRAPHIC ANALYSIS AND OTHER INDICATORS OF
COVERAGE FOR SUB-STATE AREAS

The CAPE discussed the consistency of the PES and demographic
analysis estimates in the August 7, 1992 report. At that point,
the committee generally felt that the PES estimates met their
face validity expectations at the State level with some
individual state exceptions. Since August, additional research
has been conducted to examine the face validity of the PES
estimates for large sub-state areas based on demographic
indicators.

Direct demographic estimates of the population under age 10 were
produced and compared to the PES estimates. This work was
accomplished in 40 states for 132 large counties and state
balances (total of 172 individual areas). Additional work was
also carried out for proxy measures of coverage at the sub-state
level. Measures such as percent minority, percent renter,
substitution rates, and poverty rates were used.

These re;ults were briefly discussed at the November S5, 1992 CAPE
meeting.” A detailed discussion of these results will be
documented in a future internal memorandum from the Population
Division. The results tend to indicate that there are very
general patterns of agreement between the PES and demographic
analysis results. There has been no extensive review or
discussion of these findings by the committee, therefore, no
conclusions can be stated.

'this discussion does not appear in the notes of the
November 5, 1992 meeting. The results were merely mentioned in
passing.
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4. FINAL SUMMARY

The additional research described above has addressed some of the
concerns documented in the initial report of the committee August
7, 1992. The general conclusions from that report remain much
the sane.

4.1 The August 7, 1992 report indicates that the committee
concluded that on average, an adjusted state base would be
more accurate than an unadjusted state base for use in
intercensal estimates. This is still the case. The
research based on loss functions since August 7, 1992 has
indicated that additional evidence exists that adjustment
will improve the distribution of population shares for large
places (100,000 or more population) compared to the balance
of state.

4.2 The research on the homogeneity assumption has indicated
that the total error model does not include a complete
measure of the error due to failure of the homogeneity
assumption. The research also indicated that the loss
function analysis based on the total error model was
somewhat robust to this problem, and could be viewed as a
measure -of net improvement. The research also indicated
that more information should be gathered regarding the
effect of measurement biases on homogeneity.



vable 1 Significance Probabilities for Loss Functions Analysis for the
Weighted Squared Error Loss Function

Full Adjustment

Raked Composite

50:50 Composite

PROPUC GRODSE PROPUC GRODSE PROPUC GRODSE

ETATES

All States 0.29 0.13 0.13 0.04 0.12 0.05
COUNTIES

All cCounties 0.29 0.12 0.09 0.02 NA NA

Less than 200K 0.89% 0.61 NA NA NA NA

200K or More 0.06%* 0.08 0.04 0.02 0.04 0.02
PLACES

25K or More 0.27 0.20 0.08 0.05 NA NA

25K+ County Bal 0.27 0.10 0.08 0.04 NA NA

50K-100K 0.25% 0.33 0.21 0.10 0.14 0.06

100K or More 0.22% 0.52 0.26 0.25 0.25 0.23

100K+ State Bal 0.14 0.03 0.04 0.01 NA NA

NOTES:

- PROPUC is the PROPUC without correlation bias target except where
indicated otherwise

-~ GRODSE is the GRODSE without correlation bias target

- An ’*’ indicates that the PROPUC with correlation bias value is
given since the PROPUC without correlation bias value is not

available




“Table 2 Significance Probabilities for Loss Functions Analysis for the
squared Error Loss Function

Full Adjustment H Raked Composite I 50:50 Composite

PROPUC GRODSE PROPUC GRODSE PROPUC GRODSE

8TATES

All States 0.21 0.08 0.10 0.03 0.09 0.04
COUNTIES

All Counties 0.09 0.05 0.04 0.02 NA NA

Less than 200K 0.84%* 0.56 NA NA NA NA

200K or More 0.05% 0.09 0.05 0.03 0.04 0.03
PLACES

25K or More 0.46 0.49 0.31 0.33 NA NA

25K+ County Bal 0.14 0.13 0.09 0.10 NA NA

50K-100K 0.24%* 0.32 0.20 0.09 0.13 0.06

100K or More 0.45% 0.81 0.57 0.64 0.57 0.60

100K+ State Bal 0.19 0.04 0.06 0.01 NA NA

NOTES:

- PROPUC is the PROPUC without correlation bias target except where
indicated othervise

- GRODSE is the GRODSE without correlation bias target

- An ’*’ jindicates that the PROPUC with correlation bias value is
given since the PROPUC without correlation bias value is not

available




Table 3 Significance Probabilities for Loss Functions Analysis for the
Relative Squared Error Loss Function
Full Adjustment || Raked Composite I 50:50 Composite
PROPUC GRODSE PROPUC GRODSE PROPUC GRODSE
S8TATES
All States 0.55 0.26 0.27 0.11 0.26 0.11
COUNTIES
All Counties 0.90 0.56 0.71 0.33 NA NA
Less than 200K 0.93% 0.63 NA NA NA NA
200K or More 0.09% 0.10 0.05 0.02 0.06 0.03
PLACES
25K or More 0.21 0.09 0.05 0.01 NA NA
25K+ County Bal 0.83 0.57 0.60 0.35 NA NA
50K~-100K 0.25% 0.35 0.22 0.11 0.14 0.07
100K or More 0.13% 0.26 0.15 0.09 0.13 0.09
100K+ State Bal 0.19 0.10 0.06 0.02 NA NA

NOTES:

- PROPUC is the PROPUC without correlation bias target except where
indicated otherwise

-~ GRODSE is the GRODSE without correlation bias target

- An ‘*’ indicates that the PROPUC with correlation bias value is
given since the PROPUC without correlation bias value is not

available




11/ 24/92

COMMITTEE ON ADJUSTMENT OF POSTCENSAL ESTIMATES (CAPE)
DISTRIBUTION LIST

B. Bryant DIR 20495-3
H. Scarr DIR 2049-3
. P. Bounpane DIR 3049-3
C. Jones DIR 2031-3
R. Tortora DIR 2031-3
W. Butz DIR 2061-3
R. Fay DIR 3067-3
P. Schneider FLD 3023-3
D. Blass FLD 3027-3
M. Mulry 2KS 3525-3
J. Thompson DSSD 3785-3
J. Long POP 2019-3
G. Robinson POP 2022-3
M. Batutis POP 2336-3
H. Hogan SRD 3207-4
D. Whitford oD 3554-3
T. Walsh MD 3586~-3
C. Miller PPDO 2430-3
L. Lyons PPDO 1085-3

Please direct any changes to Lana Sylier 763-5337.



11/ 24/92

COMMITTEE ON ADJUSTMENT OF POSTCENSAL ESTIMATES (CAPE)
DISTRIBUTION LIST

B. Bryant DIR 2049-3
H. Scarr DIR 2049-3
P. Bounpane DIR 3049-3
C. Jones DIR 2031-3
R. Tortora DIR 2031-3
W. Butgz DIR 2061-3
R. Pay DIR 3067-3
P. Schneider FLD 3023-3
D. Blass FLD 3027-3
M. Mulry 2KS 3525-3
J. Thompson DSSD 3785-3
J. Long POP 2019-3
G. Robinson POP 2022-3
M. Batutis POP 2336-3
H. Hogan SRD 3207-4
D. Whitford 9y D) 3554-3
T. Walsh D 3586-3
g&,nillgpw PPDO 2430-3
*L. Lyons ¥ PPDO 1085-3

Please direct any changes to Lana Sylier 763-5337.



Bureau of the Census
Washington, D.C. 20233

(Y]
%\ UNITED STATES DEPARTMENT OF COMMER:
\'hrno'/

B0V 2 4 15u.

MEMORANDUM FOR CAPE Committee

s John H. Thompson,K =
From Chief, Decennial statistical studies Division-

Subject: Appendix A -- Discussion of Technical Comments
Attached to this memorandum is Appendix A -- discussion of

technical comments received from outside reviewers.
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November 24, 1992

Appendix A: Discussion of Technical Issues Raised by Outside
Comment

A number of important technical issues have been raised from the
public commentary. Most of these issues have been included in
the CAPE discussions and documented in the report of the
committee or in the meeting notes.

The majority of the technical comments raised issues against
adjustment of the 1990 census base. The concerns expressed were
for the most part related to the analysis conducted by the Census
Bureau, and the assumptions that underlie the analysis, and the
PES estimation. The opinions expressed in support of adjustment
generally recommended that the full adjustment be carried out for
all levels of geography. A more detailed discussion of these
issues is given below:

1. Homogeneity

Several writers pointed out the critical nature of the dependence
of the adjustment on the homogeneity assumption. This assumption
states that the undercount rates should remain fixed within each
of the 357 post-strata. Although post-strata typically fall in
several states and numerous counties, within any one post-
stratum, undercount rates are assumed to remain fixed from one
state to another, from one county to another, etc. The
undercount rate is assumed to vary from one post-stratum to
another, however; indeed, this variation is the basis of the
adjustment. To the extent that the homogeneity assumption is
violated, the undercount rates are said to be "heterogeneous."

By adjusting all persons in a post-stratum by the same factor,
the PES estimator assumes that the homogeneity assumption holds.

When homogeneity is defined in this manner, it is virtually self-
evident that the assumption cannot hold exactly. The key issue,
from the perspective of CAPE, is whether the homogeneity
assumption represents an adequate approximation to the
distribution of undercount to result in an improvement in the
overall distribution of population totals and shares.

The committee agrees that this assumption is one of the more
vulnerable aspects of the PES design. Discussions and
investigations of the homogeneity assumption occurred in the
Undercount Steering Committee’s deliberations prior to July 1s,
1991, and the issue has been one of ongoing interest for the
CAPE. Additional research has followed the report of the CAPE,
inspired, in part, by comments received during the period of
public comment.



Some reviewers provided only general remarks about their concerns
with the homogeneity assumption, but others provided specitic
insights that spurred further investigation. One created a U.S.
map showing the high degree of association between the adjustment
at the state level and the groupings of states into the & census
regions, North East, South, Midwest, and West, used in defining
many of the post-strata.- The reviewer showed maps of other . .
characteristics, such as poverty rates, which do not exhibit ‘so
marked a regional character as the adjustments. Researchers at
the Census Bureau subsequently reexamined the series of
characteristics employed in defining the 8 sets of “artificial
populations" - simulations of characteristics based on census
data, such as the poverty rate, in a similar manner. To varying
degrees, the Census Bureau’s investigations confirm the point
made by this reviewer, that is, that the adjustment methodology
tends to emphasize regional aspects of the characteristic being
estimated while missing or understating other components of
state-to-state variation.

Another reviewer provided calculations showing that it was
possible that departures from the homogeneity assumption, that
is, heterogeneity, might account for more error in the PES
adjustments of states than all the components of error estimated
and included in the Census Bureau’s total error model. This
reviewer appeared to argue that a decision to adjust could not be
reliably made when such a potentially large component of error
had not been incorporated.

Consequently, research in this area has continued during the
fall. The principal part of this research employed "artificial
populations" based on actual population characteristics measured
from the census, vhich were discussed in the previous report of
the CAPE. Results included in the CAPE minutes of November §,
1992 showed that, at the state level, the effect of departures
from the homogeneity assumption tended generally to be large for
the artificial populations. 1In fact, these investigations
supported the strong possibility that the error due to
heterogeneity could indeed be larger than all other sources of
error in the adjustment, as one reviewer had suggested. In turn,
the loss function analysis tended to understate the errors from
adjustment, because heterogeneity bias tended to add to errors
that the loss function analysis estimated for adjustment.

On the other hand, the investigations continued also to support
the premise that the PES adjustment could still, on average, make
improvements to the overall population shares. When
heterogeneity bias is present, the results for artificial
populations showed that the loss function analysis would tend to
understate the errors of both the adjustment and of non-
adjustment. If the loss function analysis understated the errors
of adjustment and non-adjustment by equal amounts, then its
estimate of the net difference would be correct. In fact, the



analyses showed that, for a majority of the 8 populations, the
loss function analysis would approximately correctly indicate or
understate the net advantage from adjustment. There was an
exception: the results for the artificial population based on
unemployment gave unacceptable results, that is, the resulting
loss function analysis would appear to have exaggerated
‘substantially the net gains from adjustment..

2. Insufficlent Sample Sige

Some writers argued that the PES sample size was insufficient to
permit an adjustment. These reviewers based their conclusion on
comparisons to sizes of other samples with which they were
familiar. These arguments were not reinforced, however, by
explicit calculations showing in what sense the sample size was
too small.

The issue of sample size is linked directly to the level of
sanpling variance, since increasing sample sizes predictably
reduces sampling variance while not reducing most components of
nonsampling error. The Census Bureau’s total error model and
loss function analysis were specifically designed to test whether
the sample size was sufficiently large to obtain an improvement
in the estimated total population and shares. In general, there
is not one specific sample size that can be said to be large
enough, since whether improvements can be made depends also on
how much the undercount varies from one state to another, levels
of measured nonsampling error, and the estimation procedure. The
use of the 357-post-strata design reduced the effect of sampling
variability considerably. By weighing the advantage that the PES
would appear to accrue in correcting the census for large errors
in states such as California against the small errors that would
occur in estimating other states close to average undercount, the
loss function analysis indicated that the PES sample size wvas
sufficient to control uncertainty from sampling.

3. - t o)

The Census Bureau decided to use & revised post-stratification
scheme to control sampling variability instead of using a
smoothing model. Several comments were received applauding this
decision. However, some of these reviewers claimed that the
post-stratification was data-driven. The end result of this vas
that the estimates of sampling error would be too low therefore
causing the loss function analysis to unduly favor the
adjustment.

one reviewer indicated that the revised post-stratification was
acceptable, but indicated that a smoothing model would have been
preferable. In addition, this reviewer indicated that an
alternative technique to control sampling variability would have
been to collapse the original post-stratification scheme based on



1392 categories. This would have had the effect of retaining
greater homogeneity within post-strata. 1In the end, however, the
reviewver (and the committee as well) felt that the revised 357
post-stratification scheme was superior to no adjustment.

These issues were discussed at various points by the committee.
The committee was almost unanimous in deciding.that smoothing.
would not be used in producing the revised post-stratified °
estimates. The committee was also pleased with the resulting
post-stratification scheme. The committee recognized the danger
of post-stratification, after data had been examingd, and these
concerns were documented in committee discussions. This had
some bearing on the general concerns that the committee expressed
regarding the loss function analysis.

4. Correlation Bias

Correlation bias was widely discussed both internally and
externally. Some reviewers generally noted that a correction
based on correlation bias would be conservative in that it would
not go far enough in correcting the differential undercount.

Other reviewers noted that at the national level there was clear
evidence of correlation bias. However, they claimed that
problems resulted because there were no direct measures of
correlation bias sub-nationally. It was not clear to these
reviewvers that the methods of modeling correlation blas to
produce sub-national estimates was appropriate, and there was
concern that no supporting empirical evidence existed.

Therefore, these reviewers were not convinced that the adjustment
would improve the distribution of population shares sub-
nationally.

The CAPE also expressed many of these same concerns as documepted
in the August 7, 1992 report, and in various meeting minutes.

The general conclusion of the committee was that correlation bias
should be a component of total error. However, there were
concerns expressed regarding the methods of estimating and
allocating it. The committee requested that loss function
analysis be done with and without correlation bias. Each
committee member then had to make individual judgements about how
to analyze the results.

'CAPE minutes from 9-18-91, 12-2-91, 12-30-91, 1-13-92,
1-27-92, 1-10-92, 1-16-92, 4-6-92, 4-22-92.

CAPE minutes from 4-20-92, 6-1-92, 4-9-92, 6-11-92, 6-29-92,
9-1-92, 4~22-92



5. Total Error Model

Some reviewers viewed the total error model as being complete,
and when combined with the loss function analysis supportive of
an adjustment. One reviewer noted that he felt that the total
error measurement of correlation bias was understated and a more
.accurate measurement would favor adjustment more than the current
estimates. ) ' ’ T

There were other reviewers who did not believe that the total
error model covered all sources of error. These reviewers cited
various sources of error that they felt were omitted, such asi
uncertainty from the choice of post-stratification or uncertainty
from failure of the homogeneity assumption. These reviewers
also felt that many of the sources of error included in the total
error model were not measured accurately. They cited biases
arising from imputation of missing data, fabrication error, and
misreporting census day address as being particularly
understated.

The CAPE discussed the total error model at great length.3 The
committee felt very confident that all components of error,
except for bias due to failure of the homogeneity assumption, had
been listed and considered. However, the committee could come to
no agreement about the adequacy of the levels of error measured
for the total error model components. The committee concluded in
general to use caution in evaluating the results of the loss
function analysis since the target numbers used in loss function
analysis were so dependent on the levels of estimated bias.

6. loss Punction Analysis

Some reviewers viewed the loss function analysis as being very
supportive of adjustment, and that the improvement indicated by
the loss function analysis was an understatement (correlation
bias was underestimated in the total error model).

Other reviewers generally had two major sources of concern
regarding the loss function analysis: (1) There are
uncertainties in the adjusted estimates that are not included in
the loss function analysis, including uncertainty from failure of
the homogeneity assumption, and from the choice of post-
stratification. (2) There are concerns with the methods used to
model the total error estimates of bias to create the target
populations. In addition, one reviewer expressed concerns '
regarding the levels of significance reported for the loss
function hypothesis tests.

3CAPE minutes from 4-20-92, 6-1-92, 6-9-92, 4-13-92, 4-22-92



The CAPE also discussed the loss function analysis in great
detail.' In particular, the comments regarding uncertainty due
to failure of the homogeneity assumption lead to some of the
additional research reported in the addendum to the CAPE report.
In general the committee accepted the loss function results
keeping in mind a number of caveats.

Many of the reviewers noted that there were many areas where
additional research would provide useful information to inform
the decision process. Some reviewers felt that sufficient
{nformation was available. Other reviewers generally, felt that
pore information was needed in order to just fy an adjustment.

The August 7, 1992 report of the CAPE also indicates a number of
areas where more research could be applied. Some of this
research was continued and is reported in the addendum to the
report. Many questions still remain. In spite of a desire for
more complete information, the CAPE was able to reach general
consensus that on average an adjustment to the 1990 census base
would improve the intercensal estimates for states. For areas
below the state level, the committee was able to reach no general
consensus.

‘CAPE minutes from 4-27-92, 5-4-92, 6-9-92, 6-24-92, 6-29-92,
7-6-92, 7-13-92, 9-1-92, 11-5-92, 4-22-92, 9-4-92
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33582 Federal Register / Vol. 86, No. 140 / Monday, July 22, 1Mﬁces
DEPARTMENT OF COMMERCE 2090 (FR vol. 85, 00. 51, part NI pp. £838-  Deted: July 15, 1801.

©061).t They were intended to provide Rabert A. Mosbacher,
Office of the Secretary the dmﬁorkfcrt;bahneed of Secretary of Commerce.

consf on e Secretary of factors
[Docket No. 01282-1181) rel 1 to the decision. :hCMNi:!NMYﬂATEHEAP'ﬂ
Decision of the Gecretary of The census adjustment decision tement of Secretary Robert
Commerce on Whether a Statistical process was divided into several Mosbacher ca Adjustment of the 1900
Mmm.m&ﬁn 199000!\:&%1' dhﬁnctphauu.ﬁlo‘l:oﬁfrx‘phuwua;h Census
Population and Housing Should actual enumera popula Reaching a decis
Made for Coverage Deficlencles The second phase was the conduct of a du,m;mnmﬁﬁ‘.;%t:?‘
Resutting In an Overcount or post-enumeration survey, basedon a msost difficult decisions I have ever
Undercount of the Poputation prob.lbﬂityum l&ﬁmmm made. There are strong equity

sample p 0t twa purposes: ents both for and against
Acrion. Notice of fnal deciion. | $*1matn ofthe net overooun or tmest. But most mportanty,the

undercount of basic enumeration census counts are the basis for
suUnMARY: This is a notice of the final "T@'W“Pmm political tation of every
decislon of the Secretary of Commerce ~ Methodology, and application of factars  American, in every state, county, city,
on the lssue of adjusting the 1090 census  f0r the adjustment of the enumerated and block across the country.
to correct for overcounts or undercounts eounu.'l'hethirdphueoﬂhowoeend Hwe the counts by a
of the population in the 1900 Decennial ~ Was & determination of the adequacy compy statistical process, we
Census. The purpose of this notice ia to "“f""m“"i“ survey 88 &n abandon a two bundred year tradition of
faform the public of the decision snd to ~ ¢valuation and adjustment tool. The bow we actually count people. Before
explain the basis for the decision. fourth end final phase of the process we tzke a step of that magnitude, we
OATES: The decision Is effectiveon July W28 & decision on the adjustment must be certain that it would make the
15,1991, gg;;gggdbme e Secretary basedonthe  census better and the distibution of the

FURTHER . population more accurate. After a

Micheel R, n&?’&‘é’?ﬁ’&?ﬁiﬁm In making bis decision, the Secretary  thorough review, I find the evidence in
Economic Affairs and Administrator, relied on the advice of senfor officialsin  gupport of an adjustment to be
Economics and Statistics the Economics and Statistics inconclusive and unconvincing.
Administration, Room 4848 Herbert C. Administration, wkich includes the Therefore, I have decided that the 1990
Hoover Bullding, United States Census Bureau, as well as other senfor  census counts should not be changed by
Department of Commerce, Washington, ~ 84visors. The Sccretary alsoreliedon g statistical adjustment.

DC 20230, Telephone (202) 377-3727.
SUPPLEMENTARY INFORKAT:ON: The
Secretary of Commerce is required,
pursuant to 13 U.S.C. 141, to conduct a
decennial census of the population of
the United States. The population totals
derived from the census provide the
basis for the apportionment of seats in
the United States House of
Representatives, for slate legislative
redistricting, for determining district
boundaries for county and city elections,
and for the allocation of federal funds to
state sad local governments,

In 1987, the Becretary of Commerce
decided not to plan for a statistical
adjustment of the 1990 census. As &
result, a lawsuit was filed by the city of
New York and other parties seeking to
compe] the Department to plan for such
an adjustment. Pursuant to an
agreement between the parties in City of
New York. et ol. v. Department of
Commerce. et al., 88-Civ~3474
{E.D.N.Y.). the Depcriment undertook a
de novo review of the edjustment issue
{n order to make a decision no later than
. July 15, 1991, on whether (o adjust the
1990 census. The purpose of this notice
is to Inform the public about the
Secretary's decision and the basis for
the decision.

Fine! guidelines which atded the
Secretary in hia decision were published
in the Federal Register on March 15,

the individual recommendations of the
eight members of the Special Advisory
Panel appointed to provide independent
advice to the Secretery on the
adjustment question. In addition, the
Secretary considercd the public
comments gubmitted to the Department
pursuant to & Foderal Register notice
dated May 24, 1091, seeking comments
on the question of whether the 1950
Census should be adjusted. The
Department received approximately 650
public comments. These comments, as
well as the sppendices referred to in the
following explanation of the decision,
are avaflable for public inspection in the
U.S. Department of Commerce Central
Reference and Records Inspection
Facility, room 6020 Herbert C. Hoover
Building, 14th Street and Constitution
Avenue, NW, Washington, DC 20230.

Following is & detalled discuseion of
the adjustment decision and the bas!s
for the decision. The discussion fs in
four gections: & summary statement, an
analysis of the guidelines, an evaluation
of the recommendations of the Special
Advisory Panel and a statement of the
decennial census procedures.

' guidelines were published i the
%nmu.m.mw
hlbcaﬂdcuus.ﬁualyofﬂzv Yod:.&hhd
States Department of Commerce, 73 F Sepp. 187
EDN.Y. 19%0).

The 1990 census is one of the two best
censuses ever laken in this country. We
located about 88 percent of all the
peorle living fn the United States as

as US. military personnel living
oversers, which is an extraordinary feat-
given the size, diversity and mobility of
our population. But I am sad to report
that despite the most aggressive
outreach program in our nation’s history,
census 'mticipaﬁon and coverage was
lower average among certain
segments of our population. Based on
our estimatea, Bla l'gpear 10 have
been undercounted in the 1990 census
by 4.8%, Hispanics by 5.2%, Asian-
Pacific Islanders by 3.1%, and American
Indians by 5.0%, e non-Blacks
:gp*eu to have been undercounted by

Iam deegz troubled by this problem
of differential participation

undercount of minorities, and | regret
that an adjustment does not address this
phenomenon without adversely affecting
the integrity of the census. Ultimately, 1
had to make the decision which was
fairest for all Americans.

The 1090 census is not tha vehicle to
address the equity concerns raised by
the undercount. Nonetheless, 1 am today
requesting that the Census Bureau

' as appropriate, information
leaned from the Post-Enumeration
rvey into fts intercensal estimates of



- Federal Register | Vol. 56, No. upll Monday, kuly:22, 1991./ Notices {38588
the;nguhﬁgn,Wuhouldd:omk a perfect count from an adjustment. The  the population units get smaller, -
other avenues for the Bush . question Is whether we mlnuer tncluding small and medium sized cities,
Administration and Congress to weck estimates of the population. But what the adjusted figures become increasingly
metber and address the impactofthe  does betler mean? unreliable. When the Census Bureau
erential undercount e¢f minorities on First, we bave to look at various levels made ellowances for plausible estimates
federal programs. e counts are of factors not yet measured, these
In reuh!.ngl::c decision not to adjust  better at national, state, local, and block  comparisons .imed toward favoring the
the census, | have benefitted from frank  levels. »we have to determine  gecuracy of the census enumeration.
and open discussions of the full range of  both whether the actual countis better *  Uiging this test, 28 or 29 states were
issues with my staff, with senfor and whether the ghare of states and estimated to be made less accurate if
rofessionals from the Economics and cities within the total ton ts the adjustment were to be used. What
tatistics Administration and the better. The paradox s that in attempting o1 thege tests show, and no one
Census Bureau, with my Inspector to make the actual count more accurate  gignuteg fg that the adfusted figures for
General, and with statisticlans and by an adjustment, we might bemaking o4 Jocalities will be an improvement
other experts. Throughout these the shares less accurate. The sharesare /4400 oot org the cengus counts will be
discussions, there was s wide range of ~ wery important because they determine o uor ‘While we know that some will
professional opinfon and honest bhow ional seats each fare better and some will fare worse
disagreement. The Department has tried”  state gets, how political representation tmder an adjustment, we don't reall
to make the process leading to this is allocated states, and how large bowhcwmud:betteruhowmcz
decision as u‘roulb In that & “slice of the pie” of federal funds goes worse. If the scientists cannot on
{rit. we will provide the full record of o each city and state. Any upward Goot tasa hwmwexpeﬁee
basis for our decision ss soon asitis adjustment of one share necessarily h dﬁu' 3 states a3 well as the
available. means a downward adjustment of osing cities %’;i ¢ as s as ?
In reaching the decision, 1looked to another. Because there is a loser for American public to accept this change
statistical science for the evidence on every winner, we need solid ground to The evidence also raises questions
whether the adjusted estimates were stand on in making any changes.1do about the stability of adjustment
more accurate than the census count. As  pot find solid enough ground to proceed  procedures. To calculate a nationwide
1am not a statistician, I relied on the with an adjustment. adjustment from the survey, a series of
advice of the Director of the Census To make comparisons between the statistical models are used which
Bureau, the Associate Director for the accuracy of the census and the adjusted  depend on simplifying assumptions.
Decennial Census and cther career numbers, various types of statistical Changes in these assumptions result fn
Bureau officials, and the Under tests are used. There is general different population estimates. Consider
Sccretary for Economic Affairs and egreement that at the national level, the  the results of two possible adjustment
Administrator of the Economics and adjusted counts are better, though methods that were released by the
Statistics Administration. I was also ln&ependcnt analysis shows that Census Bureau on June 13, 1991. The
fortunate to have the independent adjusted counts, too, suffer from serlous  echnical differences are small, but the
counsel of the eight members of m flaws. Below the national level, differences in results are significant. The
Special Advisory Panel. These eight however, the experts disagree with apportionment of the House of
experts l!nd tfh&lridedicate% stafis x%:ve respect 13 g:n:ecnr:!ti:y of the I%r:l Representatives under the selected
generously of their time and expertise, mesasure an gdjustment,
and I am grateful 1o them. classical statistical tests of whether scheme moved two seats relative to the

There was a diversity of opinion
among my adviscrs. The Special
Advisory Panel split evenly as to
whether there was convincing evidence
that the adjusted counts were more
accurate. There was also disagreement
among the professionals in the
Commerce Department, which includes
the Economics and Statistics
Administration and the Census Bureau.
This compounded the difficulty of the
decision for me. Ultimately, I was
compelled to conclude that we cannot
proceed on unstable ground in such an
lm_Bc:rlant matter of public policy.

e experts have raised some
fundamental questions about an
adjustment. The Post-Enumeration
Survey, which was designed to allow us
to find people we had missed, also
missed important ents of the
population. The models used to infer
Eopu!niom across the nation depended

eavily on assumptions, and the results
changed in important ways when the
assumptions changed. These problems
don't disqualify the adjustment
sutomatically—-they mean we won't get

accuracy is improved by an adjustment
at state and local levels show mixed
results and depend critically on
assesaments of the amount of statistical
varfation i{n the gurvey. Some question
the validity of these tests, and man
believe more work is necessary before
we gre sure of the conclusions.

Based on the measurements g0 far
completed, the Census Bureau estimated
that the share of about 29
states would be made more accurste
and about 21 states would be made lesa
sccurate by adjustment. Looking at
cities, the census appears more accurate
fn 11 of the 23 metropolitan aress with
600,000 or more persons: Phoenix,
Washington, DC, Jacksonville, Chicago,
Baltimore, New York City, Memphis,

tonio. Many large cities woul

appear to be less accurately treated
under an adjustment. While these .
analyses indicate that more le live
in jurisdictions where the ted
counts appear more accurate, one third
of the population lives in areas where
the census appears more accurste. As

apportionment implied by the census,
whereas the modified method moved
only one seat. One expert found that
five reasonable alternative
methods of calculating adjustments,
none of the resulting apportionments of
the House were the same, and eleven
different states either lost or gained &
seat in at least one of the five methods. I
recognize that the formulas for
apportioning the House are responsive
to small changes and some sensitivity
should be ed. What is unsettling,
however, is that the choice of the
adjustment method selected by Buresu
fhth s el
cnment, po
outcome of that choice can be known in
advance. ] am coafident that political
considerations p po role in the
Census Burean's choice of an
adjustment model for the 1900 census. §
am deeply concerned, however, that
o tical ; : wﬂhﬁ o fn
tampering census
the future. The ontcome of the
enumerstion process cannot be directly
affected In such a way.
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My concerns about adjustment are statistical methodology. Such research the evidence relevant to each of the

compounded by the problems an deserves and careful eight guidelines that I considered in
tment might cause In the professional sr sutiny before ftisused to  rea my decision. Each section
tricting process, which is affect the allocation of political begins with a statement of the guideline

contentious and litigious enough without  representation. Since the results of the  and a refteration of the explanation of

an adjustment. An adjusted set of evaluation studies of the survey were the guideline contained in the March 1S,

* pumbers will certainly disrupt the made available, several mistakes have 1900, Faderal Reglister notice. A

political process and may create been found which altered the certainty  discussion of the guideline follows. The

paralysis in the states that are working  of some of the conclusions drawn by my  final section states my conclusions.

on tedhuimhve completed it. advisors. The coatinues, and Summarfes of my cenclusions on each

Some le that they will be new are .Jamcoocerned  of the eight guidelines are set forth

denied thelr rightful political that if an adjustment were made, it below.

representation without an adjustment.
Those claims assume that the
distribution of the population is
fmproved by an adjustment. This
conclusion {s not warranted based on
the evidence available.
. 1 also have serious concerns about the
eflect an adjustment might have on
future censuses. I am werried that an
adjustment would remove the incentive
. -of states and localities to join in the
effort to get a full and complete count.
The Census Bureau relies heavily on the
active support of state and local leaders
to encourage census participation in
their communities. Because census
counts are the basis for political
“epresentation and federal funding
Jlocations, communities have a vital
interest in achieving the highest possible
participation rates. If civic leaders and
local officlals believe that an adjustment
will rectify the failurcs in the census, -
they will be hard pressed to justify
putting census outreach prcgrams above
the muny other needs clamoring for their
limited resources. Without the
partaership of states and cities in
crealing public awareness end a sense
of involvement in the census, the result
is likely to be a further decline in
participation.

In locking st the record of public
comment on this fssue, I am struck by
the fact that many civic leaders are
under the mistaken impression that an
adjustment will fix a particular problem
lhe;é lfziu: identified-—for example,
specific housing units or group quarters

t they believe we missed. It guoel not
do so. It is not a recount. What en
adjustment would do is add over &
million unidentified people to the census
b dufliuung the records of people

y counted in the census while
subtracting over 900,000 pecple who
were actually identified and counted
The decisions about which ﬁaees g:::
are d
wn from

= pecple and which lose pe

on statistical conclusions
the sample survey. The additions and
deletions In any particular community
are often based largely on data gathered
from communities in other states.

‘The procedures that would be used to
sdjust the census are at the forefront of

would be made on the basis of research
conclusions that may well be reversed
In the pext several months. -

It Is imporiant that research on this
problem continue. We will also continue
the open discussion of the quality of the
census the survey and will release
sdditional data so that independent
experts can analyze it. We must also

k forward to the next census.
Pla of ear 2000 has begun. A .
public advisory committee on the next

_census has been established and by
eaily fall I'will canounce the . - .
membeérship of that committee, L have
injtructed the Census Bureau's Year
2000 task force to consider all options
for the next census, including methods
for achieving sound adjustment
techniques. )

"1 give'my heartlelt thanks to the many
people who have devoted so much time
and energy to this enterprise. The staff
at the Census Bureau have
demonstrated their professionalism at
every turn through the last two difficult
years. They executed a fine census and
an clea:l?egg‘r:gmeﬁd then eo:;lensed
a rese program into s
few short months. I am deeply grateful
for their help. Let me reiterate my
sincere thanks o the Special Advisory
Panel {or their substantial contribution.
The staff at the Department, especially
those in the Economics and Statistics
Administration, also deserve praise.

With this difficult decision behind us,
we will commit ourselves anew to
finding sound, fair and acceptable ways
to continue to improve the census
process. We welcome the leadership of
Congress and other public officials,
communl.!nty groups, nndmtech&xle?ul

maximizing the ¢ veness
a2 minimizing the dificulties of the
year 2000 census.
July 15,1901, )
S8ECTION 2--ANALYSIS OF THE
GUIDELINES
Analysis of the Guidelines

Introduction

The 1090 census counts should not be
changed by a statistical adjustment.
This section explains my evaluation of

Guideline One

Guldeline Ons requires that
convincing evidence be offered that the
adjusted estimates of the population are
more accurate than the census at the
nationsal, State, and local levels. In the
absence of such evidence, the census
counts are concluded to be the most
accurate. .

At the national level, §1 is likely that
the PES-adjusted estimates reflect more
sccurately the total ation and the
racial nn! ethnic u;llou:l of the
country. It appears equaliy clear,
howger. l}ne::aem PES omitted lab
[umbpers © groups—notably
black meles. We have no information on
the location of these persons. In
addition, the PES and demographic
nnagals lead to sharply different
conclusions about the accuracy of the
census for several age/sex groups at the
national level. Although these are not
definitive disqualifiers at the national
level, they do raise some question as to
whether the adjusted figures are more
accurate than the census counteven at *
the national level

The Constitution requires a census
m;ﬂyemnoﬂusﬂomﬂhetom

of people in the United States

but to locate them so that political
representation can be allocated to the
states and the le in them in
proportion to their numbers. I conclude
that the primary criterion for accuracy
should be distributive accuracy—that Is.
getting most nearly correct the

rtions of people in different areas.

proved numeric accuracy, elthough in

ftself desirable, cannot compensate for
treating states and individunls less -

At the State and loca! level the correct
statistical analysis for both distributive
and numeric accuracy simply has pot

- been completed. The total error model

indicates that the adjusted Bgum tend
tobotooh!shbut&enenﬂy oser in
numeric terms to the true population
than the census counts which tend to be
too low. However, there is sufficlent
uncertainty about the true variance of
the adjusted figures that even numeric
accuracy has not been definitively



decision not 10 adjust.
Guideline Two

I conclude that the considerations
pointed to by Guideline Two tend to
reject use of the adjusted figures and
support use of the census counts. The
adjusted figures—Llike the census
counts—are consistent across all
jurisdictional levels and of sufficient
detail for all purposes. However, the
u%sted figures do not appear to be of
sufficient quality to be usable for
rea;m:nﬂonment and redistricting. First,
the distributive accuracy of ibe census
counts is superior as concluded above in
my review of the evidence on Guideline
One. Furthermore, substantial evidence
casts doubt on the homogeneity
assumption underlying the entire
synthetic adjustment meéthodology. Even
if the tests discussed under G e
One and based on the ty
assumption bad proven favorable to
adjustment, this evidence would weigh
against adjustment. Instead, both
considerations imply that the adjusted
figures are not of sufficient quality to be
usable for md?porﬁonmem and
legislative redistricting. Thus, this -
Guideline weighs in favor of & decision
not to adjust the census. )

Guideline Three

I have previously concluded that'the
sdjusted figures have not been shown to”
be more sccurate than the census

enumeration. That is all that is required
under Guideline Three to conclude that

predict how. That is not true for the

decisions for adjustment that cannot be

or were not prespecified.

One of the most problematic parts of
the adjusted process was the bundle of
statistical techniques contained in the
smoothing process. These techniques
relied heavily on statistical
assumptions, resulted in large changes
in ldmstment factors, and may very
well have led to an overstatement of the
undercount. Thus, this guldeline weighs
in favor of a decision not to adjust.

Guideline Four

Based on the information avaflable, I
conclude that an adjustment would
adversely aflect future census efforts to
a greater extent than any adverse
effects of a decision not to adjust. The
evidence indicates that the
over adjustment is likely to bave s
negative effect on future censuses

ardless of the outcome of the

adjustment decision. I am concerned
that an adjustment would reduce state
and Jocal support for future censuses,
adversely affect the Department's ability
toobtaing ate funding for future
censuses, 8 ely affect the quality of
the work dons in the future by

census enumerators who are

« Folleral Réghstés /- Wol.'8a! NS. 148/ _L'lbndiy.' flly 22 +ioet’ / N&E&L_ @
ualylbu:nt:lwﬁk:h that ba ot myggﬁmd&uﬂmﬁ fine Flve .
tests thathave  are, 8 ons'
been prepared by the Census Bureauto  under Guideline T'.ree under which 1 The a.mxamw
date, altho uncertain reliability,  also conclude the 1990 census should Coustitution and federa) statutes
do support the superior accuracy of the oot be adjusted. g depends upon the substantive analysis
census counts versus the adjusted - 1t bas proved virtually an fmpossible of whether accuracy of the census is
Gigures when we cansider distributive task to prespecify the adjustment tmproved by an adjustment. Because
accura use . procedure. Itis equally impossibleto & o0 o compelling substantive
reasonable estimates of the error the Censis procedure. reasons not to adjust, legal
variance of the alternative DSE. That is, , in the adjustment procedure considerations did niot provide a basts
for the Constitutional purposes of the ~ an individual or responsible grovpmust g0 1o gecigton
census the available evidencels - quhd:deuwhicbhnpoggany_
mwmism tent w:eth ﬂ&: mm d]mbdh bdnsu. beligmﬂant'@ﬂecu g&emmu gt can  Guideline Bix ..
accura adjusted coun' transparent to
There is certainly not sufficient evidence  choices. This puts the counts st greater m“;"’f“’u‘f’“‘“':&?"“‘
to refect the distributive accuracy of the  pigk of being manipulited than the mbute way we n
eemtt::eomu!nhvoroﬂheldjuued m%ﬁmcﬂd&md . mmtedsumlnm;um
counts. N mm! mﬂpﬂh on ; :
I conclude that, tn accordance with hm‘%m% ‘ mmtdl:uﬂumtfhmde.
g:ldelfmm'he census counts are The results of the adjustment T i m"“, o o el
montluc;:r';tct?om:! he the procedure are broadly robust at an gc ersed in the next erzl:?mhs.
swﬂ‘ﬁgnl o 1 fe“ﬁ‘t‘“ns““ ':;:‘ ‘ ate, national level. However, m':"” ould be bad for lh.? country and
m"ﬁ of the evidence leads ugh various tives bad for the Census B hid
prepandersosof e sudenelende e G somt oy s o e e
Bt T e L ways, emall changes fn methodology can _ The results of the PES evaluation
natio u::dth f eg e move seats in the House. It is also true  8tudies are not yet completely analyzed.
that comatonion s m’;! j“’“t wﬁsmm S, that small changes in the census Because of the compressed time
doteraination of distibative acore: enumeration can move seats in the schedule tmposed by the July 15
¢ Ve QOCUTACY.  House as well, but no individual deadline. the enatysis has not been |
Thus this guideline weighs n favorofa 4 01ved in the enumeration process can  Subject to the full professional scrutiny

that guch important research requires
and deserves. To the Census Burean's
great credit, the statistical tools used to
calculate and evaluate the adjusted
counts are at the cutting edge of
statistical research. But su

edge research is not tried and true—It
requires more thorough scrutiny before
it can be used to afiect the allocation of
ﬁigg representation and Federal

Nonetheless, the demands of good
research must be weighed against the
need for & timely decision. In time we
mﬂnduw&yo{wmbmmgthems

the census to create counts that
better reflect the sbsolute levels and the
distribution of the tion. There are

sufficient data and analysis to supporte
decision not to adjust.

Guideline Seven

dAny decision will t:::l‘t’ in some leve}
disruption through legal challenges.
On balance, the record indicates thata
decision to adjust would likely be more
disruptive than a decision pot to adjust.
A decision to adjust would clearly cause
disruption in those States that have
early redistricting deadlines. The
assertion that persons ere denfed their
rightful claims without an adjustment

©  assumes that the distrfbution of the

population {s improved
‘d]lillmgt Based on t!xl;y e:.idence this

essumption s invalid. Thus, this

guideling weighs in favor of a decision
oot to adjust.
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o O e eto " ramly oo ey
. m m
\ ’.’e"q“h‘m&?’fg lmm’u“ describe the size of any net undercount  statistical inference o estimate the
5 Eover of & decislon elther way. emorn Overcoun! tnferred et e Boch  catomatos are subjoct
sunce the requirements of this Guideline lub-gronpup and the sources of any net to statistical varmi.:n within some
could have been fully met if the decision m'u!ex'emu:ttml'lmmnwmmto!'my range of values—that Is, a replication of

had been to adjust.
Guaideline One

‘The Census shall be considered the
most accurate count of the population of
the United States, at the national, State
and local level, unless an adjusted count
is shown to be more accurate. The
criteria for accuracy shall follow
accepted statistical practice and shall

the highest level of professional
eat from the Bureau of the Census.
No statistical or inferential procedure
may be used a3 a substitute for the
Census. Such procedures may only be
used as supplements to the Census.

Explanation

The mandate of the Census Bureau is
to enumerate the populatios in a manner
that assures that the count of the
population is the best achievable given
curreat methodology. As stated in the
introduction, the assertion thet a method
involving statistical inference could lead
to & mcre accurate enumeration
warrants close scrutiny.

et of adjusted counts would be
on a statistical inference that
<ounted for persons were present
and that persons who were actually
enumerated do not exist or were
counted twice. Both determinations are
based on a survey of a sample of similar
blocks from locetions across the
country.b }'hna. the lelvidem:e. to be o th
acceptable. must show convincingly that
the count can be improved by statistical
adjustment at national, state and local
Jevels.In this assessment, we
will examine the effects cf the proposed
adjustment on the accuracy of counts at
all geographic levels.

Comparison of estimotes of
population size. The estimates of the
size of the population from the original
enumeration, the demographic analysis.
and the post-enumeration-survey
estimates will be compared to assess
their consistency. The comparison will
take into consideration the uncertainty
inherent in the demographic analysis
and post-enumeration-survey estimates.
For the reasons explained in the
introduction, the original enumerations
will be considered to be more accurate
for all phic areas unless the
evidence demographic analysis
and the post-enumeration survey

trates convincingly that the
relem estimate is more accurste.

population subgroups inferred from the
analysis of the post-enumeration survey.

Technical Grovnds

Demographic Estimates of
md based ofthaw
on are on assump
abcut or studies of the behavior of those
populstions. For some cohorts these
assumptions have led to conclusions of
net undercounts or net overcounts in
severa) different censuses. The extent to
spec:iii'm:!1 uu'm-:ni be ttluu-ihed.
¢ assumptions
Moreover, the exient to which these
assumptions are warranted, and the
sensitivity of such conclusions to
changes In these assumptions, will be
assessed.

The potential sources of error in the
demographic analyses the Bureau
currently plans are:

Birth tration eteness.

B egarton cmpltenes 1 .
White birtks, 1915-1835.

Black births, 1915-1935.

Foreign-bom emigrants.

. Population over age 65.

Models to translate historical birth-record
racial classificetions into 1990 sell-reported
census concepts.

The Bureau will examine the effect of
errors in each of these measurements on
estimates of the net overcount or net
undercount. These studies will yleld
ranges of uncertainty for the
demographic estimates of the p:}:ulation
whick will in turn yield ranges
uncertainty for the net overcount or net
undercount. The effect of uncertainty in
each of these componeats will be
cumulated into overall levels of
potential error.

Post-Enumeration Survey. The
capture-recapture method lies at the
beart of the post-enumeration-survey
models for estimating population
coverage deficiencles. The use of this
meth to derive the net
undercount or net overcount estimates
will be clearly explained. The .
appropriateness of this methodology to
the enumeration of the population will
be assessed.

Like demographic analysis, the post-
enumeration-survey adjustment
mechanism relies on numerous
assumptions. The extent to which these
assumptions are warranted, and the
sensitivity of the conclusions to changes
i{n these assumptions. will be assessed.

the m&m&%uﬁml:
Ecm sample) may no!
dtolhuuuﬂmt;uthmglnal
procedures. Thus, there is a likely range
of estimates around the “trus™ count of

any particular estimate {s close to the
truth and, thus, acceptable as an

o Ege 1 veny arge, then acy particalar
range iy very any

estimate may nof be close to the “troth,”
and the estimation gives us little
information about the “truth.”

A relevarit technical criterion related
to uncertainty introduced by ling ts
bow small any possible range of dus!-
system estimates must be to conclude
that any particular cutcome of the dual-
system estimation process is more
accurate than the enumeration ftself.

Because the post-enumeration survey
itsell is a sample, the quantified
parameters of the deficiencies are
themselves estimates and subject to
statistica! variability, This variabflity
must be small enough to ensure that any
modification of the enumeration is an
{mprovement over the unadjusted
counts.

The post-enumeration survey serves
two functions. The first function is to
detect any deficlencies in the
enumeration. For the post-enumeration
survey to show convincingly that the
enumeration is deficlent, it must be clear
tha; ;he dgiclendu th‘eu not a result ;f
problems in taking the post-enumeration
survey. It follows, then, that the quality
of the post-enumeration survey is a
central concern in the decision whether
to adjust.

The second fuaction {s to quantify any
deﬁdcnc‘liu nt:lgz‘uel: to the ‘ol
enumeration precise ow
the epumeration to be m in such
8 way that we are reasonably certain
that tbe modified enumeration {s more
accurate than the original enumeration.
‘Thus the &st-enmeuuon survey must
quantify the deficiencles of the
enumeration precisely and accurately.

How much uncertainty in the
measures of deficiency of the
enumeration is acceptable?

{1) If the likely range of measures of
defici would include outcomes that
would call for no modification tn the
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enumeration, then no modification
would be done. .
(2) The enumeration could be

ed if the likely range of measures
of deficiency would lead to potential
modifications that would be
substantially similar in terms of their
tmpact on the counts of demographic

ups, their impact on apportionment of

gngnu. and thelr impact on local

tion counts. .-

e quality of the net overcount or pet”

undercount estimates that result from
the post-enumeration survey depends on
the quality of a series of operations used
to gather and process the required data.
The Bureau of the Census will undertake
& series of studies 10 assess the
statistical quelity of the post-
enumeration survey data. The results of
these studies will yield measures of the
precision and accuracy of the net
overcount and net undercount estimates
and a range of estimates for the net
undercount and net overcount.

The current plans of the Bureau
include investigation of the following
sources of error for the dual system
estimate of population size based on the
post-enumeration survey and the
census: -

Missing data

Quality of the reported census dav address
Fabrication in the P sample .
Matching error

Measurement of erronecus enumerations

Belancing the estimates of gross overcount
and gross undercount

Correlation blas

Rarndom error

These and other component errors
will be combined to produce an estimate
of the overall level of error. In all
evaluations, analyses will examine data
for the population as a whole and for
race, sex, Hispanic origin, and
geographical detail.

Discussion

To certify a set of adjusted counts as
the official counts of the population of
the United States, one must accept the
statistical inferences from a survey that
there are persons who were
unaccounted for by the census but who
were actually present in a specific
lJocation on census day, that
who were actually enumerated either
did not exist or were counted twice, and
that the same survey, when combined
with census counts, can produce more
accurate figures than the census
enumeration slone. All these inferences
are based on information from e sample
of 877381 persons in 171.390 housing
units and group quarters in 5,290 block
clusters. The people who are inferred to
be missing from the census or
erroneously enumerated in the census

must then be allocated to the
specific blocks in which these mistakes
were made. These blocks must be
chosen out of the 4,630,514 inhabited

. blocks in the United States. Thus,

acceptance of adj\::ted mex;uat: t& more
accurate requires t the
counts themselves be shown to be more
accurate, but that the distribution of
those counts across the United States
reflect more accurstely the distribution
of the popu!:gcg;.gs is lhg:den of
proof impos deline on any
decision to adjust the census.

There are three tion
measurement techniques that play a role
In making these statistical inferences.
The first is the census enumeration. This
was an effort to count each and every
person residing in the United States on
Aprll 1, 1990. The gecond is the Post-
Bnummﬂo%fnm (ul:ES). Tl:{‘sml;the
survey men ¢ prece
P ph that was taken several
months after census day, independently
of thci et;nsus. An attempt l:‘ aa&e tl?ES
match the persons surveye e
back to records in the census and to
match persons in the census to the PES.
From the results of this matching
process, and a complex web of
statistical models, inferences can be
made about the number of persons
misged by the census and their Jocation.
It is the quality of these inferences that
is at issue, The third technique is called
demographic analysis (DA}. DA makes
an independent estimate of the
population at a national Jevel from
administrative records. It can be used to
calibrate the results from the census or
PES. DA calculates the p tion from
the number of births, number of deaths,
the gumber of immigrants, and the
pumber of emigrants. It buflds up a
count of the Eopulaﬁon of the United
Gtates from birth and death certificates,

tion records and other sources.
Like the census and the PES, DA is also
an imperfect measure, so the guality of
the inferences made from it are in
question as well.: v

In the course of the discussion of this
guideline, varfous aspects of these three
complex processes will be explained
and discussed. A detafled explanation
anbe&undhﬁ;cﬂonl-‘ourofgtc
report. We begin by comparing the
national counts found in 1990 using
these three methods.

A Comparison of the Counts ot the
National Level Using Three Methods

The national tgul l?m from ﬂ::‘
census enumeration is compared,
Table 1, m ‘l‘x'x :vhith the o
corresponding to e
adjusted counts based on t’i:e and
also with the corresponding estimates

based on DA. The census count s 207%
or 5,200,017 persons less than the PES
estimate. [here {s evidence of racial,
ethnic, end sex differentia) undercounts
in the census whea compared to the
PES-based estimates. The count.of black

males in the census was 5.37% or 804,233

lower than the population
fnferred from the PES. The count of
black females in the census was 4.33%
of 715,543 persons lower than the PES
estimated. For non-black males the
census count was below the PES
estimate by 2.02% or 2,205.443 persons
and for non-black females the
differential was 1.96% or 1.544,050

persons.

Estimates of national population
totals are derived by DA based
primarily on administrative records.
Demographic analysis estimates provide
national totals only and cannot be used
to locate people as census counts arc
required to do. Many argue that the DA
estimates bioadly corroborate
differentia) undercounts implied by PES-
adjusted counts; * however, like the
minority on the Undercount Steering
Committee, | find there are some
important and puzzling differences.
First, the overall undercount rate
inferred from comparing the census to
DA (1.85%) is smaller than that inferred
from the PES (2.07%). At an eggregate
level, the demographic analysis is
thought to be more inclusive since the
PES and census will miss people who
are difficult to survey. Thus the estimate
of the population from the PES was
expected to be lower than the DA
estimate. It fs not. The PES estimated
total population is 0.23% higher than the
DA estimate. More detailed analysis
shows that the PES and DA estimates
are not far apart in a statistical scnsc.®

§ Gew appendix 7: Bryant, Barbers E. Director of
the U.S. Buresu of the Census. *“Recommendstion to
of Commerce Robert A. Mosbacher on

Survey.” Members of the Speciel Ad Panel,

> visory

June 21, 1991, [(hereafter Erickeen. of al.] page 10.
2 Undercount

gives the range of statistically
plausthle values. The “95%" refers 1o the sotion that
one is 95% sure this interval has the true,
but unknown, value. See table 2 in appendix 14,
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1+ Nevertheless, the fact that ¢he direction

of difference is the opposite of what
tical experience would have ledvs

pect ralses a troublingquestion
Athe relationship between the twe

methods.¢

Another example of 2

fnconsistency between the PES and DA

{2 that an adjustment would add

1,055,826 more females than DA

indicates should be added I DA were

in fact correct, and the enumerafion

weze adjusted, the official pqpulation

counts would have a 0:82% overcount of

rates is that all groups of black males
{except those aged 10-19) are
substantially undercovered by the PES
relative 40 DA. This results in PES-based
undercount rates that are substantially
smaller than the DA rates. This s the
type of result that is usually expected in
comparing the PES.and DA.S An
adjustment based on the PES would add
804,233 black males to the popuilation.
ing to demographic analysis, the
pumber of black males that should be
added to the population is 1,338,380.
Thus the PES-based adjustment would
be omitting 534,147 black males
sccording to DA. For black females the
PES adjustment would add 29,390 fewer
ons than DA indicates should be
If we accep? the DA as being
r to the truth, we could not
. . «opriately add the persons the PES
missed to the count because we have no
way of locating them.

Some will argue that “going part way™
toward remedying the undercount of
black males is better than doing
nothing.® The trouble with this argument
fs that it s the fact that increased
eccuracy for census counts means not
only increased accuracy in the level of
the population, but elso increased
accuracy in the distribution of the
population in states and localities. In
particular, for the primary uses of the
census—eapportionment and
redistricting—the ghare or fraction of

€ A will be discussed later, there are measured
Slases inthe production adjustment sstimates.
Whem corrections sre made Tor these measured
bisses, the overall endercount rate measared by e
¥ES falls Délow that of DA

& The technical term for this s correlstion blas.

the totad population i a given state, clty
orprecinct is aritionl. 3t fs this fraction
that detsrmines politiod tion
and the amount of Federal

allocated ncroes politioal furisdictions.
The paradox is thet even H you lmprove
e ﬁoncl,nhﬁ; d.tryu!; dding
pai:ﬂl any given [

at least some of the people missed in the

census, do not
Ere el

ty. j
explored further in the section on how
accuracy is measured.

Special Advisary PanelMember
Wachter estimates that the nurberof
people missed by both the censms and
the PES may be as high as half-a-
million.? We-do not know where these
people are.® The dmplicit assumption

that we would be making if we went

. ahead and adjusted the count is that

they are spread over the country 4n the
same way &8 the post-adjustment
population. Such an assumption has no

foundaSion. There is no doubt
that there is & fundamental deficlency in
the count, but there is also &
fundamental deficiency in the PES. It is
not clear that the adjusted counts will
accurately reflect relative populations in
particular jurisdictions. As Wachter
siates:

When we 4y to gauge the relative sizes of
two states or eities or counties or districts
{after an sdjustment], we most alwsays worry
that there are enough more of the unreached
in one than in the other to reverse the
judgment about relutive size that the adjusted
counts would lead us to make? .

To further complicate matters, at the
national level there are instances where
a PES-based adjustment to the census
would move subpo, on tolals in the
opposite direction that indicated
by DA:

s An edjastment based on the PES
will add 180,318 non-black males aged
10-19, while the DA indicates 138,508
should be deleted, a difference in the
wrong direction of $17,228.30

o An adjustment basedon the PES
will delete 91,631 males overthe age of
65, while DA indicates that 162930

* Goe appendix ¥ Wachier, Xermeth W.
*"Recommandstions -on 1900 Census Adjustrasnt™
Member, Special Advisory Panel. June 17, 2801,
[bereatier Wachter] page 8.

® The hinplicstions of this Yor.acourscy sre
explained atiength below.

¢ Wachtar, page 8.

38 Thethird table in appendix 14 dhows that the

group ls {083, epolmtestimate
1.19. Demographic. analysis shows s confidence
range of {—~1.21. 0.85) with & point astinste of
w082 Thus velther estimgts falls in the other’s
confidence range.

should be added, adifference in the
wrong direction of 284,541 persons.1?

s An adjustinert based on the PEG
will add 375053 femuies aged 120-10
when DA indicates that 7,341 should be
deleted, a difference dlin the wrong
direction of $82,101.¢8

e An afljustment based on Yhe PES
will delete 245253 females over the
of 45 whille DA indicates 148,255
be added, a difference of $91.508
persons In fhe wrong direction.??

Another grouping of the i
that plays a key role in the edjustment
process is called a post-stratum. To
calculate the adjusted population
estimates, the population fs broken
down into 1302 s called post-
strats. Every todividual in the United
States £its into one, and anly ene, of
these post-atrata. These postatrata are
based oncensus division, of place
of residence, tenure of resd Tace,
e e scaalent grovptnga of pooprt for
are the t
which an undercount rate és estimated
by the Census Bureau. When post-strata
for similar of persons are
combined {for example, ali post-strata
with blacks, or all post-strata for people
age 30-44) the results ere largely
consistent with tions.14
However, there is4 lotof variation
across the post-strata for gimtlar types
of people. Wachter offers intriguing
evidence that “the story of census
coverage, at a level of fine detafl, is
more complicated than one would
hope.” 8% For example, if one looks at all -
the poststrata for blacks, 25% of them
show an overcount rather than en
undercount.’s Thus the broad, national-
leve! aggregations of undercomnt by
race, ethnicity, sex, and age mask a
large amount of diversity within those
groups. It is therefore overly simplistic
{0 conclude that the census generally
results in an undercount for all members

of any particular group.

98 The third and fourth table of sppendix 3¢ show
the conlidencs (ntervals for anllercount retes Jor
blacks and noo-blacks seperately. Fornonblacks in
this group, the confidence intervills for the two
ethods do not intersect, with the PES confidence
Interval i Jons than nund.lsz
confidence completsly greater =er0.
For blacks &3 wyll, the two tnlervels do ot overlap
z-'ms spans 270, the DA de conmpiletdly grester

ser0.

98 Iy appendix U4 the seafidence tntervels for this
group are given for blacks and acnblacks
ssparsialy. For non-tlacks the tntervils for tw PES
and DA do not everisp. For blsdtia they do.
ocorfidence intervals

" Wachter, pages$-10.
8¢ Wachter, page 1.
*s Wachter, page 10.
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This section has given an aggregate is buflt from administrative records fnnovations in the 1990 DA, but quotes
picture of the population using three including birth and death certificates, his colleague, Wolter, as : “The
different measurement instruments—the  immigration records, and corrections that have been made are
census, the PES, and DA. It is clear that others. Limitations in Indicative of the corrections yet to be
AR bkt e sl v sk 1t iy PR

a undercount is differential across owns ose by age, sex, an
tace, ethnicity, and age, but that there is - black/non-black. There is no uniform The Post-Enumeration Survey and Dual-
diversity within these groups. There are  reporting of othnidu? ., Hispanic Bystem Estimates
pictures of the population that are couples. Even the same person mightbe ¢/ ralated Itis ase
drawn by these methodsevenat  reportedasha t measure of the accuracy of the census
the national level. This is worrisome in ~ characteristics on and death and it is used together with the census
and of itself. An adjustment based on records. Because we do not keep records and statistical methods to generate
the PES will be at face-value of movements of individuals within the adjusted connts. These adjusted counts
substantially different from our United States this analysis can only be are technically referred to as dual-
demographic estimates at the most done at the national level, tem uﬂmaym (DSE). To evaluate the
aggregate levels. Whether it is an Furthermore, demographic estimates  ®¥® of the PES oerlea%f 21 etudi
‘improvement depends not on its ability  of the population are continually being ~ Quality o8 :i es
fo add people and to subtract pecple :bang;.q.LNo demographic estimates are  Was done.®* There are two questions
from the census, but, rather, on its ever a1 new sources of data and that the Census Bureau intended to
ability to add them and subtract them statistical models are used presumab answer with the evaluation of the
from the right places. ) :g tmprove the inferences ulne‘da lbcmt“l Quality ﬁe ?f' '::E'S- d%:::&fﬁ:ﬁw

. ; ¢ population. (For example, as @ result  survey

The Quality of the Census Enumerai of the demograp(!l:lc analysis for this in design and operation to be able to tell

Special Advisory Panel Members census, the estimates of the 1880 us something reliably about the faults cf
Erickeen, Estrada, Tukey and Wolter all pulation were still being changed as the census. Second, whether the
condemn the census as being fatally r:te as last month.) This year the Census  adjusted counts or DSE were
flawed.3? | concede the census’ Bureau undertook a series of significantly more accurate than the
ﬁﬁifﬁﬁgﬁfﬁ :h‘e‘g::im h&:gv f Inveaﬁgatiﬁm into the quality of the census.

e e . An important .

the census is, but whether the PES can ﬁ%ﬁ‘ge; ﬂﬁ.f::::;:ﬁe, m'.“,ﬂe The Quality of the PES Survey
fix it.!® Census taking is a complex task  firgt attemp! to characterize the The 21 Census Buresu studies were
that must be completed withina short  yncertainty inherent in them with designed to address the issues of quality
period of time. In an operation uncertainty intervals about the point in the PES and the DSE, some in a

employing 350,000 temporary workers
spread over more than 400 offices across
the country, quality contro! 1s a real
problem. The management information
system the Census Bureau installed
allowed the Census Bureau and the
panelists to have access to the type of
data panelists report. Thus, while
fdentifying the flaws in the census is
important for planning the gext one, it
simply begs the question that Guideline
One poses: Is there convincing evidence
showing that the adjustment ls more
accurate than the enumeration?

The Quality of the Alternative
Measurement Tools

In considering whether to adjust the
population for undercounts, the quality
of the tools used to measure and then
make an adjustment Is Important. The
two methods that are alternative 10 the
census are DA and the PES.

Demographic Analysis

Demographic analysis is a count of
the aggregate population that is not
based directly on any census. Instead §t

Agpendis ST B W
S A 0 ca
3990 Census Adjustment,” Member, a}
Advisory Panel, June 38, 3901, Tukey)
page §; Ericksen, of o, pages ¢4

48 Nevertheless. this was st lsast the second-bast
oensus ever conducted.

estimates, These improvements are
reported in the demographic reports Di-
D11.3 Because demographic analysis
will not be used {n any adjustment, any
detatled discussion of its results is
foregone. Nevertheless, it is worth
noﬁn%:hat the uncertainty intervals
have been used in the previous
descriptions of consistency of the
various estimates of the tion.

In an article in Science, David
Freedman, Professor of Statistics at the
University of California at Berkeley,
discusses the limitations of DA in some
det2il.8° Racial classification
procedures vary widely. Incomplete
erpecielly for certan age grenin it
especlally age groups.
further variation by race and sex. In fact
the census is used to adjust the birth
certificate data that go into DA before
DA is used to evaluate the census.
Wachter also notes the complexity of
DA%t and the fact that it is rightly
subject to continual revision. He is
particularly unceriain ebout the
correctness of the estimates of
immigration. He applauds the

% o0 the exscutive summary of these evalustion
projects fv appendix &

90 Gos 1% Freedman, David A.
“Adjusting the 1000 Cansus.” Sclence. Valume 252,
May 31, 1901, [hereafier Freedman] pp. 1233-1238.

82 Wachtar, pages 14-18.

quantitative way, some in s qualitative
way. They generated volumes of data
that have not yet been fully analyzed or
understood. Neverthcless, they have
generated the basic material on which a
fudgment must be made regarding a
possible adjustment of the census and
the effect of that adjustment on the
accuracy of the census.*? In addition
some of the panelists did thelr own
studies on various aspects of PES
quallx ‘The broad picture that emerges
from the analysis of these studies is that
the PES was & generally high-quality
survey that was well-executed.®¢ There
1s little doubt that the PES detected an
overall undercount in the census and a
differential undercount at the national
level by race and ethnic origin. But there
are some problematic areas unlﬂ‘ ide and
disagreements among experts e an
outside the Census Bureau that have an
impact on assessing the quality of the
adjusted counts generated from the PES.

o2 800 the exacutive summary of these evalustion
projects ln appendix 2.

8 Under Cuideline Bix. ae later, "1ilf
oufficient data and of the data are not
avallable tn time @ counts by July

15, 16801, & determination will be made not %0 adjust
e 1000 cansus.”

84 So¢ for example Erickeen, of cl. pages 13-10
for  good sutumary of the merits of the PES a3 8
swvey. Also see Wachtsr, page 2
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M, data. The PES generstes its
uﬁmﬁ%&amﬂmﬂhmu

- Bomsdholds it has Gfformation

tiohouseholdsinthe census. A

sehold survey in the PES that is
matched to the census record of that
residence means there was no
undercount of that bousehold. A non-
a:!nbm::ﬂhemvucnud::&om

tching is a difficult prooess
sometimes it isunclear whether there is
Srooosa. pether it requtres Jadgment and
process, 53 8
disoretion. {For example, mad
headed by R. Smith fhe same as-one
headed Ly Bob Smytha?) 1deslly, each
bousebald in the FES is ma or
adequately resolved as not matched and
thus missed In the census. Any case
which is not resdlved becomes “missing
data” and, thus, whether those cases
would wdd to or subtract from the
undercountds wilmown. The lower the

- mivsing Uata rate {5, the more accurate

the results are presumed to'be. Three
evaluation projects examined this
problem.®5 In ral, missing data
were not found to be a werions
problem; #¢ however, there were two
troubling findings. First, it is standard
practice to impute persons into
unresolved match eholds. The
fmputation rates for the two parts of the
PES, called the “P" and “E” samples,
high: 1.7% and 24% respectively,

re
/ zh is equivalent to 3,900,000 and

5000 individuals in the census when

~«ighted up to the nationa! population

estimate. These numbers are the
same order of magnitude as the
undercounts. Secand, the percent of
imputation in an evaluation stratum is
highly correlated with the size of the
undercount in that stratum. Thus, the
strata for which there is more doubt
about the quality of the adjusted data
because of imputation tend to be the
same strata for which gn adjustment
would result in large increases in the
population.

Although Ericksen, Estrada, Tukey
and Wolter do not find missing data or
imputation 10'be a protlem, Wachter
raises some basic-questions about
imputation.®” The imputation scheme
used for the PES 1s based on a series of
assumptions that are mostly guesswork.

Given the assumptions, Wachter finds
thatthis sork is of high quality, yet he {a
hesitant to believe that these
assumptions are necessarily valid To
get some idea of whether lh:
assumptions are important he celculates
strict upper and tower bounds on the

8¢ Soe axzcutive summaries of P1. PZ and P in

z
/ ¢ Rstrada. pages 31-13.

Wachter, pages 21-22.

effectsof 28 This ane
shows thrt ihehpMon& :

assumpfions are crifical They in
fact be correct, but# are l::.’ﬁe
in error. This implies

and Wolter find the ma process to
be of high quality.®* Alth Wachter
does not digpute that this is whet the
studies show, he believes that the
estimate for the error is too
low, because the rematch study “does
not, by its nature, expose certain
inevitsble kinds of matching errors.™ 82
For le, he notes that the
structured natare of the PES interviews
couldiead to inaccurate and inflated
estimates Jor undercount rates. His
evidence, though anecdotal, is
suggestive of the fact that the variance
due to matching error fs conservatively
estimated in the total error model.

Erroneous Enumerations in the
Census. Erroneous enumerations include
people who died before or were born
after census day, fictitious people and
pets listed as members of a household,
twice counted people as well es people
enumerated outside the PES matching
area. There were a large number of
erroneous enumerations in this census
and they were differentially distributed.
*“While the national rate of erronecus
enumerations was estimated at 5.4
percent, the rate for Blacks, Hispanics
and centrul city Asians was 77 percent
compared to 4.4 percent for all others.
Minorities in central cities had the
highest erroneons enumeration rate at
8.4 percent.” %2 The Census Bureau

80 Wachiar, page 22 i

25 Iy g 'Jetter stbmitted on July 11, 2901 Erickeen
and Tukey disputs Wachter's concerns gver
muﬁmmwlﬁl:;-%:h "
opportunity o respond arost y-
his rebutial letier. submitted on July 32,3004,
Wachter stanés by bis statements. Both Tettecs are
contained In Appendix 18. Wachter
tha! bis claim was only that “s great deal rests on
s correctness of the asesmptions in the
fmputation.” not that his altsrnatives were more
seasonsble than the ooes wed

88 Copmsnente by Barbare Bellar. journal of
Amsrican Statistical Assoclation. (March $8. 1963).
Pages 100-121.

81 Bricksen. page 13.

8s'Wachter, page 20.

88 Erickoen. of o/ page B

studios indicate thattthe PES avas geod
:;Ig:uﬂﬂhne ing ¥Tioes show
process
stetistically underestimates
of errencous enumerxtions. ¥ The
Wdog ol’{hm-amhi:u'!l.
Tmpact on regional totals

urdmown.

Ericksen, Estrada, Tukey, and Wolter
take the large number of erroneous
enumersfions as an indictmert oI the

census planning, the relevant question is
whether the large nunbers of erroneous
enumerstions would affect the acouracy
of the adjustmerit. Wachter
comsl this question atlength®¢
Erroneous enumerations and cases with
{nsufficient information are not of the

much less attention than the omiseion rates

« « « The PES, however. turns out to show that
erroneous enumerstions accourt for a Jarge
portion of the variations in net undercounts
across eress and postetrata. This ovioome
very much complicates the tosk of
understonding and assessing the odj
process.®” [emphasis in the original]

The adjustment factor Tor a post-
stratum is determined by ¢he netting out
of two kindls of errors in the census—in
technical terms, gross-omissions minus
erroneous enumerations. One would
hope that the predominant determinant
of the adjustment would be the sumber
of people missed in the census: arees
with high miss rates get high
adjustments. What Wachter .
demonstrates is that the erroneous
enumerations—the number of extra
people counted—are what is really
driving the sdjustment: areas with low
duplication rates get high adjustments.
For example, the three regions with the
%eﬂ omission rates have very

erent adjustment rates. Like
Wachter, I ind it disturbing that
“erroncous enumerations account for e
l:nrgeportionoflho variations in net

ercounts across areasand post-
strata™ 88

As Wachter notes, Erickgen, Estrada,
Tukey, and Wolter take the high Jevels
ouf. erroneous e‘n:mmﬁom as evidence

t coverage { programs
were not finding real le bt Just
adding fictional people to the count.#?

4 Batrafia, peges 15-17; and the exscutive
mlu‘dumhﬂumn.ndmu

Appendix
83 Ericksen, wf gL, pagae7-8.
% Wachter, pages 13-14.

7 Wachtsr, page1l.

8 Wachter, page 11.

82 Pricksen. of af. pages 5-0 and Wachter page
12
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Wachter finds very mixed evidenceon 1990, about one-half of the le added fashion.®]t uses the capture probability
lhhquuuonh;ympmmemuh to the estimate of the tion from of those reachable by the PES and
Detroit and Chicago. Late in the census the 4th cell are women. there is census to infer a capture probability for
enumeration, Detroit mounted an reason to doubt that the “fourth cell” people who intend to evade both the
fotense d.l:;?ha to tmprove mmﬁ numb&en are m:l.f g.thnt were the census and the PES ¢
exceedi t mounted fn Chicago. case the accuracy adjustment Wachter's argument over this
the aggregate, Detroft did have a tly would be indirect. technical point takes him back to & more
er emroneous enumeration rate, buta  Onealso expects that the mumber of 1y 4o prentg) potnt raised earlier, and
much lower omission rate. Thus, le added to mﬂmﬂlﬁm also raised by Special Advisory Panel
coverage improvement may very well the 4th cell be end Members Kruska! and McGehee. ®* The
bave worked. However, for soms that the estimate of the total population PES (s based on & statistical .
ca es of people, omissfon rates are  should be “lower than the truth." This is d 'wmdquhu
the same between the two cities, bmmnommhme calle lied to wildlife
whereas erroneous enumeration rates estimate to fully lemissedin often e estima My
are not. Thus, the evidence about both the census and the PES. In past number a
coverage improvement is more censuses, that has been the case. g:nd- Fish are caught, thrown
mixed than Ericksen, Estrada, Tukey However, for 1090, the data are not ck end some are recaught in a second
and Wolter claim.4® It s worth noting consistent with past experience. Almost  catch. An estimate of the population of
that Detroit and Chicago are lumped § million people were added to the fish can be made from the pumber of
ether when adjustment factors are estimate of the total population from the  fish who are tagged on the second catch.
calculated, despite their aizable 4th cell, and the PES estimate of the The analogy made for the adjustment
differences in coverage patterns. total tion exceeded the estimate  mechanism fs that the census is the first
Correlation Bics. To the extent that ~ from DA—a very ted finding.  catch and the PES the second. The
the PES misses the same people that the  Taken together, these indicate  gnalogy is not close, and it Is not routine
census misses it will underestimate the  there may be problems in the adjusted 5 qdapt the wildlife mode! to counting
tndercount. The technice! term for this ~ Count estimates that are not fully the population.® The problem that

problem is correlation bias. There are
several ways of sssessing the extent of
this problem, but the basic message
given by all of them is the same. There
is strong correlation blas in the PES,
especially among black males. 4
Ericksen, Estrada, Tukey and Wolter
tend to dismiss this problem by noting
that the presence of correlation bias
results in an underestimate of the
undercount, so an adjustment at least
goes part way toward solving the
problem. ¢

However, the presence of large
correlation bias poses a fundamental
difficulty for the adjustment procedw.e.
Since there is no way to observe these
people directly, the adjustment
estimator attempts to include an
estimate of these people. They are often
referred to as the “4th cell” since they
appeerin the gthcellofa 2by 2 table in
which persons in a particular post-
stratum are classified as being in or not
in the census and in or not in the PES.
Unfortunately we have no direct data to
verify if the assumptions for estimating
the €tk cell are met One plece of data
Indicates there may be & problem we do
not fully understand. Traditional
wisdom bhas it that males are gentrally
more sutfect to correlation bias, since
past data support the observation that
males are more likely to be missed in

both the census and the PES.SBut, in
0 Wachter, pages 13-13.
® Soe the discusslun sbove.
@ For example, eoe Estrada, page 4.
®See the discussion of hard 40 count groxpe in
CE Citro and M. L Coben, eds.. The Bicantenniat

Census, Nationa! Academy Press, 1988, Chapter &,
especially pages 177-186. and pages 224-237,

understood.

Wachter devotes several pages to the
fssue of correlation bias or as he calls it
*“catchability error.” ¢ His technical
worry is that the allocation of this error
10 the mode! that measures the total
error in the PES is done in an arbitrary
fashion. Specifically, the nationa! totals
for black and for non-black males in six
age srou estimated from DA are
divided g; the corresponding totals for
females. Under the assumption of no
correlation bias for females, these ratios
are then multiplied by the national
totals fram the adjustment estimate for
females in each group to give the
predicted total for males. The
differences between these predicted
totals and the totals for men given by
the calculsted adjustment ere the
resulting national estimates of
macbeg‘rmm. The method
assumes ell unreached people are men.
This allocation, which critically affects
conclusfons about the accuracy of the
census, Is not based on
evidence on the distribution of those
persons not reached by efther the census
or the PES, but rether on a formuls of
convenfence. There is no unique way of
choosing an allocation scheme. The one
chosen s not obviously bad, but
whether it {s good is speculative and bas
no bas!s in fact. Furthermore, the
varistion in the PES estimates
contributed by correlation blas s
computed for sex ratios tn an
“ingenious” but ultimately untenable

% Sou also the sartier discaselon regarding the
differences between DA and the PES at the nstional

SWachter, page 22

SWachter, pages o8-18.

“in Gialr lettar submitted 0o July 11,1901,
Ericksen and Tukey dispute Wachter's concems
over the consistency of DA and the PES. In his

o Appendix 16. it is difficalt to referee this dispute
ot the eleventh bour, especially since the letenses of
the Ericksen/Tukey letier gave Littie chanoe for
Wachter @ peepare s detailed response. It seems
however, that even given the recognized abllity of
the PES 10 reach certatn black males. & PES-based
adjustment would bave more persons then
demographic analysis would indicste. Now
suppose, fn fact, that one were 10 wee the bebavior
of those captured by the PES  extrapolsts 1o thoes
missed by both serveys, as Ericksan a0d Tukey
suggest. The estimats of the population would be. at
lsast by Wachter's aatimats, yoi another half-e-
mfllicn bigher. Then the PES would excesd DA by
well over s mflioa people.

Rricksan and Tukey also taks Weckier %0 tatk for
esserting thet “[t/hers §s mo evidence we know of
that indicates that ¢ substantial proportion of thoss
perecns countad aeithar by tha PES nor the consus
avoided being counted.” Brickess

iadividoals of

Kruakal]l,
page & Wachter pages 18-20 and also Appeadix 8,
mwmmum
A Mosbacher on the Lasus of Adjusting Ghe 1800
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" worries both Wachter and Kruskal is -strata, states, cities or districts s - the production
, using the fishing analogy, some fish meu.“ examination of the evaluation of the PES
arder to net than others.® There This evaluation technique represents  in the P-studies. The third measure Is
among fish, some “wily trout” pioneering work on the part of the used to fudge the relative accuracy of
wnich cannot be caught at all. Similarly = Census Bureau. It has been refined the census and the production DSE.
some persons are harder to countthan several times since the beglinning of There are two main elements of concern:
others, and some impossible.’ For a June, and indication is thatmore (1) whether to test the accuracy of
wariety of reasons they avoid the census refinements be made as rese on population totals or of on
and other forms of tration. The itis ted over the next several distributions and (2) bow such tests
conclusions drawn & the population months. some conclusions  should be performed. .
depend on what tions aremade  can be drawn from this project. On the Should population totals or population
about these unreacha le. one bhand, the errors introduced by distributions be compared?
Different assumptions lead to widely  measured flaws in the PES s scem  of the PES measure of the national
small. On the other hand, the model undercount as reasonable is only a

lication of capture-recapture Is
ted to this notion of countability.
The census and enumeration are both

done by enumerators of varying skills, in

different kinds of geographica) areas
{urban, rursl, inner city, suburb) in an
attempt to enumerate people who have
different incentives to cooperate with
the census or the PES. Thus there is
inherent in the process a large variation
in the probabllity of a particular person
being eaumerated in a particular place
by a particular census worker. Further,
to see if & person was counted both in
the census and the PES a match has to
be made—we do not tag people like we
tag trout.®2 The ability of the matcher
thus comes into play bere. McGehee
izes that there are elaborate
\anisms in place to control for all
sotential variation, but many of

wsose mechanisms depend on unverified

statistica! assumptions about what is
important, and are changed after the
data gre in or after new research is
completed.s3

Total Error Model. An effort was
made to ‘Eroduce estimates of expected
error in the PES and variability of the
estimates derived from the PES in
project P16. This is generally referred to
es the total error mode! since it was an
attempt to combine the errors found in
the PES by the other evaluation studies.

These estimates of error cannot be made

for any detatled groups. Instead, the
mﬂaﬁm is divided into thirteen very
ad ca es called evaluation
strata.®¢ The estimates of errors for
each evaluation strata are meant to be
indicative of the uncertainties due to
sampling error and all known
components of non-sampling
Whether the results of
groups holds for smaller groups such as

®Xruskal, page 3 and Wachter, page 18,
% 8ee Citro and Cohen, op cfL, pages 130-142
63 Although eften trout lose thetr tags which
poses a stailar conceptual prodlem.
88 04cCehee, pages 812

atrata are included in e Decennial Census
sedural Documentation. below.

error.
study of large

does show that the PES is biased toward
overestimating the undercount and that
& bias-corrected estimate of the
undercount would be about 1.4 percent
rather than the production-estimate of
2.1 percent This means abcut a third of
the net yndercount adjustment in the
DDSE comes from bias in the PES.
Farthermore, the undercounts tend to
be higher in the minority evaluation
strata, as are the biases in the PES. Even
after bias correction. the minori
evaluation strata show statistically
significant undercounts. Ericksen,
Estrada, Tukey, and Wolter note that
the shift in shares of each evaluation
post-strata would be small if the
Eroduction estimate were corrected for
l2s.9¢ Wachter *7 expresses various
concems about the computation of the
total error model and its components as
does the minority of the Undercount
Steering Committee.*? The results of
this mode! are used further in assessing
the quality of the counts themselves.

The Quolity of the Adjusted Counts

The fact that the PES was gencrally &
high quality survey does not becessarily
fmply that it results in high quality
adjusted counts. To the contrary,
erroneous enumerations and correlation
bias lead 1o the conclusion that there are
serious doubts about the quality of the
adjusted population estimates.

To understand the statistical lssues
involved in assessing the quality of the
adjusted counts it {s necessary to begin
with & summary understanding of three
measures of the population that the
Census Bureau compared.*? First there
is the census enumeration. Second there
are the adjusted counts or the
production dual-system estimates
(production DSE). Third there is an
alternative DSE that corrects for biases _

" o8 Wachter, phge 18,

88 Erickpen. of al., page 18.
* Wachter, page 7.
9 Undercount Bteering Committes, page 0.

also called the “target” population in Cansus Buresu
. documents. .

—pot a sufficient—condition

jurisdictions, and whether we know how

to reduce the range of any differcntia)

undercounts. Indeed Congress has
this problem as well.$0

These T‘:estiom have not been
squarely faced. For the most part,
Census Bureau analysts concentrated on
whether we know enough to reduce the
errors in the numeric counts without
regard to whether this increases or
decreases the severity of differential
undercounts across geographical areas
-or jurisdictions. That is, they interpreted
accuracy as concerned with ge the
number of people closer to the tru
popidation for the prpeses of pobticat

on for the purposes of politica
representation and funding closer to the
truth. The two do not necessarily go
together.

An fllustration of the problem with
using the absolute criterion alone is
useful Suppose you observed an
enumeration which missed exactly 5
Eercent of the people in each and every

lock. Thus, § percent is
missed fn each and every block, the
przorﬁan of the total population in
each block is still estimated correctly.
Suppose now that you adjusted this
enumaration by increasing the counts in
half the blocks by § percent and
%naeulntg&e eouputnlhnotherll:!fby

percen average you would have
reduced the undercount of the

% guhcommities Chatrmas Thomas Sswyer. for
example, aoled that "H the undercount wees gvenly
WM“W
2'.""“:..::.:.“.::,,"‘.;""‘?“"

e ocome
decision.” befors the Subcommittes on

Rapressntatives, january 30, 1990. Serial no. 101-43.
pagets
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tion by 8 the required inference. In sccordance conclusion that the measured
%&hm;m%m with Guideline One, we take as a shortcomings of the adjusted counts
p-tion total The numeric accura working (aull) thatthe actual  under consideration (the
of the absolute level of the count also enumerations (n fact better characterize  DSE™} are small relative to the ideal
would heveimproved foreach block. . the true tion. The adfusted comnts © DSE merely means that the production
However, the block proportions would ~  are an alternative measure and the DSE has a chance of improving
now be wrong. Half the blocks wouldbe  question is whether the available .emncy.lmmbkwgothe
2 percent too small and half wouldbe 2~ evidence permits us to reject the next step and thatagood .
percent too large relative to the average  hypothesis that the census better . production DSE would be more accurste
undercount. The absolute criterion duaﬂaulhewuon. . than the actual enumeration.
would prefer this type of adjustment Wae shall see that the Census The DSE are fn fact less
even though it moves from a sitoationin  Bureau bas provided tial accurate than those ideal DSE because
which every citizen gets his arber fair’  (although not necessarily “oonvincing™) a) the data were less than perfect, and
share of répresentation and fundingto | evidence that the adjusted counts are {‘b)theeotnetmoddmnmbown.
one in which every citizen got 2 more accurate if accuracy is interpreted qu,, bulk of the Census Bureau effort
too little or 2 percent too much.s1 {0 mean pumeric accuracy. However, .. atved gt whether these data
Itis quite possible this kind oferror the evidence provided by the Census andm were
could occur when the PES misses Bureau tends to support thé superior %wtbeproducﬁonbsz.lt
persons. The PES faflure to include distributive accurscy of the actual ts clear that the production DSE are not
counts could have caused just this kind  nterpreted in terms of the fairness of undercount rates and the DSE procedure
gifd.error. Wesimply donotknow it - the tmplied dj.ubn.nd sh: d:.‘lh Cens . s for the measured
representation e us r
I conclude that the Constitutional and Bureau report the conclusion mm:ﬂ!hi me::gr:d‘ n the
legal purposes for the census must take that the adjusted counts are not more These biases are ﬁﬁedforlhl.ﬂeen
precedence, and accuracy should be accurate. ton m
defined 'Kredomlna}elylntemqf The choice of accuracy criterion is "'g"'"me“'w ificats
etting the proportional distribution of  eryclal because there appears tobe s sing exgqm :am’-
population right among geographical  gybstantial national net undercount in S‘C‘né“' B‘“'"s“ .mw.:f &
and political units. This argues for the numeric census counts. Simply lema-veDuallh yatem oy I!nte
Eutﬁns aside the judgment of accuracy  correcting for the estimated net population. It "“"‘”"“SE’"
ased on getling absolute numbers right  yndercount can pumeric the errors in the production DSE are
{numeric nm::{) and instead focusing  gecuracy but significantly worsen quantified for 13 very large groups of

on the question of whether there is
convincing evidence that the accuracy
of the population distribution in the
adjusted numbers {distributive
accuracy) [s superior to the distributive
accuracy of the actual enumeration. The
&uality of the adjusted counts
emselves must be examined to
address this important {ssue squarely.
What is the eriterion for accuracy?
Guideline One mandates that the census
enumeration “shall be considered the
most accurate count of the population of
the United States, at the national, State,
and local level, unless an adjustment is
shown to be more accurate.” This
deline requires a series of statistical
ypothes!s tests at various Jevels of
geognghy in which the adjusted counts
are to be presumed less accurate
measures of the population than the
actual census enumerstion unless there
is convincing evidence that the adjusted
counts are closer 1o the frue counts than
the actual enumeration.
The true population counts cannot be
observed. However, classical statistics
provides a standard way of approaching

1 Kruskal gives ¢ elmiler example on rel .
his recommendation. Ses also Citro and Qo
CIt, pags $18. *While ostimationls
and hu.udnd ok
2 0ot Becessarily an over the consue

fprovement
oounl." Cohen and Citro wee @ srumerical exsaple
@5 an Nustration.

distributive accuracy. We can see that
we missed people in most areas, but we
lack a too! which can improve the
distribution of tion for the

m'pocea of political representation and
ding.
How are the tests of accurocy

larmed?

(e) The Census Bureau Loss Functions

‘The Census Bureau approach to
mﬁ.n,ithe ty of the adjusted counts
relies beavily on sh that the PES
was well-executed and that the
identified biases in the production Dual
System Estimates or adjusted counts
(DSE) are small relative to an “fdeal”
DSE. Unfortunately this of -
not work
lnthegununﬂmbemmda
basic design flaw: The DSE fits broadly
fnto the class of “certainty-equivalent™
predictors which use estimates as f they
were known for certain rather than
subject to statistical varlation. A
statistically optimal estimate of the
population for an ares would take
sccount of this uncertainty.®® Thus the

45 The optinal setimate weuld e Kleal
DSE sstimete (based on the coxvect od
perfoct data) with the actus! enxmerstion with more
:ﬂtbdqn-hluh-.dmh-h

mode] parametsrs are loss [rocisely estimated.
I point of fect, there are statistios! Gheoresss which
dGemonstrate that even ¥f the correct statistical

people. These errars are then “parcelled
out™ to the 1392 post-strata used to
calculate an adjustment, the edjustment
factors are correcied for these biases,
and the alternative DSE is calculated.
Since there are also estimates of
variance for the DSE, the Bureau
actually calculates a statistical
distribution of alternative DSE.
A thousand random draws from this
alternative distribution were used to
te estimates which the Census

ocumentation terms “the target
population.” This is not the true
population distribution—which is
unobservable—but rather a tool for
assessing the quality of
counts relative to an
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instead to make these comparisons is
called loss function analysis.

In brief, loss function analysis §s used
to compare two sets of counts for the
r-u\ne population. Ideally, one of the sets

ounts {s the true population, and thus
loss {n accuracy from using the
asternative set of counts is measured. In
ractice, however, the truth is not

ow:l, 80 care must be taken in the
interprelation of resulls. A loss function
analysis can be performed at any level
of geography—states. counties, cities,
precincts, or blocks.

As an example, suppose a loss
fonction analysis is being calculated for
states. The difference between the two
estimates of the population is calculated
for each state. Then some kind of
average is taken of the differences
across all states to get an aggregate
measure of total loss. The differences
may be squared, summed and the total
divided by the number of states.
Alternatively, the absolute values of the
differences may be averaged, where the
average {3 weighted by the size of the
state. There are an infinite number of
formulas that can be used to average the
state-by-state losses to get a single
measure of total! loss. These formulas -
are called “loss functions,” and the
results of any analysis can depend
heavily on which loss function is
chosen. For example, the loss function
that uses squared differences s

few large errors much more heavily

sa many small errors. The absolute

lue loss function does not have this

not form a statistical test of whether the
production DSE are more or less
accurate than the census counts. It only
calculates which set of numbers on
average is closer to another set of
estimates (the target population). These
tests were simply not proper statistical
tests to address the critical hypothesis
about the distributive accuracy of the
PES and the census enumeration.

Their examination of this closeness
questitzn)el;r:d fgﬂ!;er Intwo ltgtﬁlﬁmt
ways: (1) Instead of comparing the
production DSE that would be used,
they compared the mean of 1000 draws
from a model reflecting the statistical
properties of the DSE. This eﬂ’ecﬁvelgom
eliminates the inaccuracies derived
using one particular set of adjustments.
{2) Rather than using Guideline One's
mandate that the actual enumeration be
deemed more accurate unless the
adjusted counts are shown convincingly
to be more accurate, the Census Bureau
did the reverse—they preferred adjusted
counts if the actual enumeration was not
proven more accurate.®$ Thus the

2 This loss function analysis bs deecribed in *
detail in Undercount Biesring Committes, pages 8-7;
and Bryant, pages 13-14. . .

Cansus Boreas ignored the
true populstion and its ewn approximate ideal
estimator. Ses for exampls, Staeting
Committss, page & “Time did oot allow for full
simulations of for areas. There
wmevﬂmﬁuhbuhﬁuum
but theré was 0 evidence with

Socompare il . ..
evidence (o the contrary, the majority concludes
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)
on more perfectly measured data and . property. The choice of a loss functionis Census Bureau loss function analysis
correct models. But this not scientific. It is usually made on the  was seriously deficient.
g “whetical DSE s alsc fust an basis of convenience or tradition. There {s, nonetheless, a june 27, 1901,
astor—sgubject to statistical error. One more comment on loss Addendum to the Undercount Steering
o 8 correct analysis must account for function {s Is needed. The loss Committes report of June 21, 1001, that
two errors: (1) the error that cores from  function is ideally sulted to measuring corrects some initial flaws in the loss
mm %sxucuon DSE rather than the  Joss when an estimator of a population  function analysis.$¢ This addendum
ide and (2) the error that is count is being to a known true  attempts to correct for the error in
{nherent in the idenlized DSE. Then that  eount. In this case, the tationof  failing to allow for the fact that the
combined error should be the loss s straightforward. it is the target population was itself an estimator
*with the error in the actual enumeration.  accuracy lost by using the estimator. subject to random variance. An
‘To make matters even more ., when one estimator allowance for this variance was
complicated, legislative—and, now, medmm.llhm gemoved from the variance charged to
]udlddmnaentaﬁon must be t to interpret the loss of one the census counts and estimates made
spporil and allocated over many estimate. The temptation is to call one of the number of states for which the
Ievels of government into districts that estimator the “truth” and measure loss El;ﬂhuonmm be made
treac!ﬁ tbe‘l:;mrl:enu umh!ﬂy as be oga!mt%ﬂut ze 'l“!:lz mla: o loss m;umf&;..mmne
practicable. Thus, com; ns must against the tru O ons
made not only at the various levelsof  measuring loss of one estimate against . dmndlﬂdm the allowance
E:vemmenton which funding is based,  another. There is no reason to think this  made for variance in the alternative
t down to the census blocks which are  analysis tells you about the DSE: if only the varlance measured in
the basis for drawing district lines for u-uth.lnloulﬂncﬂon is. it is the total error model is nsed, then the
Federal, State, and local elections. critical to consider the base beingused  shares of an estimated 21 states are
Unfortunately, the Census Bureau did for comparison—losses are measured made worse by adjustment (using an
bypotheris toaty equived by Gaideline.  *Tam tons Etn b Fipweven s Is cloasly o mini
ypolhesis tests re uldeli The loss function anal ran by the owever, this a um
One before the Undercount Steering Census Bureau asked w{:g,, u,zy estimate. “As a matter of judgment, the
Committee report was completed on enumeration or the production DSEwas  total understatement of variance of the
June 21, 1991. The method they used closer to the “ideal” DSE.%? This does estimates from the smoothing model

may be in the range of a factor 0f 1.7 to
3.0 in terms of variance,” according to
the Undercount S Committee.*?
Allowing for a variance factor of 2.0,
which is near the lower end of the
l.ull:demunt Ste‘erlns Co:}mlbottene range,
proportional shares of about 28 or 29

states would be worsened by an
adjustment In terms of distributive
accuracy.*®

Even with the variance factor set at®
only 1.0, adjustment is estimated to have
worsened distributive accuracy
compared to the census counts in 11 of
the 23 metropolitan areas in cities with
$00,000 or more persons: Phoenix,
Washington, DC, Jackson
Baltimore, New York City, Memphis,
Dallas, EI Paso, Houston, and San
Antonfo. Again using only the measured
variance; half of the 14 metro areas in
counties with over 500,000 persons are
made less accurate proportionally by

that adjusted counts more sccurats gt
odj £ are generally [

5 A discussion of how this changs affected the
Committes's conclusions is
Cuideline Six, below

measured variance
those raised by Wachter for the matching and
putation procedures.
0 Addendum. pege 4.
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adjustment. Only aggregate messures {b) Face validity tests (c) Exicksen, Estrada, Tukey, and
are available for areas a; otl?;‘ohu. In addition v . Wolter's claims regarding accuracy
These show that on average the . to Loss Function Analysts :
adjusted Bgures tmprove distrioutive .  SOmputed by statisticlans, These take a different

accuracy relative to the census, butno
detail is given 3 to the number of
jurisdictions for which the PES is closer
than the census. In all these sub-state
cases, too, the estimated distributive
accuracy of the adjusted Bgures -
deteriorates drama compared to
the census if the variance is increased to
allow for the unmeasured uncertainty in
the estimator. .

In sum, the corrected Census Burean
estimates of distributive sccuracy
marginally favor the adjusted counts—
though many states and communities
would be less accurate—if only the
measured variance i3 used. When the
variance Is increased into the plausible
range (in the professional judgment of
the Undercount Steering Committee),
distributive accuracy comparisons are
more favorable to the census counts.

It is worth refterating that Guideline
One specifically places the burden of
proof on the adjusted estimates, not on
the census. The census is considered to
be more accurate unless the adjusted
figures are shown to be more accurste.
With respect to places under 100,000
population there is no direct evidence
that adjusted counts are more
accurate.$?

What evidence there was based its
conclusions primarily on the numeric
sccuracy of the adjusted counts rather
than the adjusted proportions, and that
the Bureau depended upon indirect
evidence rather than direct tests of
statistical hypotheses.™

40 The Undercount Steering Commitiee report
states "in the absence of dircct evidence to the
contrery, the majority concludes that adjusted
counts are generslly more sccursts st lower levels.”
and later “while analysis was aot available for
smaller aress, the majority concludes that
acceptable patterns would happen there also.™
{Undercount Steering Committes, page 2.}. The
rvasaning is contrary to the explicit mandate of the
uk .Il:&.ﬂmn‘:ﬂggnmgd'&u‘h
ittle ence whether the proportional
distribution of sdjusted counts Is mare socurate for
places under 300.000. Howsver, Loss Function
Analysls shows that for matropolitan places ¢of less
than 25,000, 25.000~49.000 and §0.000 or more. and
for noametropolitan places bess than £5.000, and
25.000-40.000 in fotsl, by thess sizes cat
edjusted counts are more socurste than

99 in g June 28, 2991, memorandum Benloe

demographers at the Census Bureau
made an independent evaluation of the
adjusted population counts for states. To
do this compared the adjusted state
counts with counts simulated by DA. To
make the simulstions (because DA
provides dats only at the national level],
ated census counts for
each state by race and Hispanic
cthn:d;:{. They then applied DA
national undercount rates to black and
non-black subpopulations and PES rates
to Hispanic and Asian and Pacific
Islanders. Then buflt op new state
estimates by recombining the racial and
ethnic groups. These simulated state
estimates further confirmed the “face
validity,” or reasonableness, of the
adjusted state counts.”™ These face
dity tests depend critically on what
the analyst expects. Face validity tests
ceriainly cannot be a substitute for
formal tests, but just as face validity can
be used to show that adjustment is
counts more accurate, face
validity can show the opposite.

For example, is it reasonable that
New Mexico bas the highest undercount
rate of any state? Why should the
undercount rate for Montana be higher
than that of New York State? How can
the very low estimated undercount rates
in cities like Philadelphis be explained?
Of the large cities, only Washington, DC
snd Bostan showed increases in their
black populations between 1980 and
1990. Yet, Washington DC is estimated
to bave a very large undercount rate and
Boston is estimated to have a very small
undercount rate. Why are the only
estimated overcounts for cities over
100,000 concentrated in New and?
Why should Akron and Dayton have
high estimated undercount rates (3.0%
and 3.3%, respectively) and Cleveland
have such & low estimated undercount
tate (14%)1 These examples {Hlustrate as
above the point noted above that was
raised by Wachter earlier—there is
much more texture to the pattern of
undorcount that lies well beneath the
surface of any aggregate loss function
analysis. Face validity cuts both ways.
And the face validity of the proportions
of persons in states and localities has
not even been checked

% the adjusted Sgures, e superior sccuracy of
census counts wid esxlly accepted for & variance
factor of 2.0 and appears by

Interpolation)
ecceptable at any variance factor in the Undercount

Stsering Comemitise's plausible range 01 1.7 0 3.0.
%1 Bryant, page 14

panelists
approach to the problem of accuracy of
the counts at state and Jocal levels. An
article by Wolter and Causey attached

their jointly authored document * .

es that accuracy improves, on

::?;:se. at lower levels, 00 long as the
measured undercounts st aggregate
levels tend to have smaller errors than
the original enumeration. In addition ft
is argued in a similar manner in an
attachment to the foint report that
Ericksen, Estrada, Tokey and Wolter

vuzem otk lovel desn (and
a ata (an
{t Emprovement of dat aflarges e

ts improvement ta at larger units
of geography.® Thus theirargument
asserts that by the total error
model to the 13 evaluation post-strata,
the PES is shown 1o be more accurate
than the census and the error in the PES
s shown to be low. conclude,
based on the theoretical argument by
Tukey and the empirical argument made
by Wolter and Causey, that

a. The total combined error increases
as the size of the group decreases; eg.,
the combined errors for § million blocks
will be larger than the combined errors
for 1392 post-strata.

b. Consequently, the improvement in
amount due to adjustment will be nearly
the same for larger and smaller groups,
the improvement in percentage terms
decreases, but does not change sign, as
the groups become smaller,™

Ericksen, Estrada, Tukey, and Wolter
note that these conclusions dependona -

icular measure of combined error—a

function that uses a size-weighted
sum of relative error. Their primary
point is that, with such an error
measure, conclusions about local
accuracy can in fact be drawn from
accuracy conclusions at larger levels. In
short, they contend, “improvement in
quite large aress thus mhnles
lmephrovmt o very areas, as
well as @ variety of intermediste levels.”
They see a post-enumeration survey
with small measured ervor (and some,
like Wachter and the Undercount
Steering Committee contend that such
error Is very conservatively measured)
for thirteen lu&e evaluation strata. They
conclude that the adjusted counts for
these large evaluation strata are more
accurate—a questionable inference
because they made no formal statistical
test of this hypothesis. From this

¥8 Coe appendix G of Rricksen. ot el
¥ Sou appendix ¥ of Erickeen, of o
¥4 Brickeen, of al, page 20.
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qneiﬁonab!e conclusion they apply Committee itself stated that there are adjustment. The proponents contend
thematical theory to infer average other non-measured sources of error.®® that, on average, more areas are made

cy improvements at lower levels. Wachter als» raises several accurate, or more people live in areas

1 testimony before Congress, an fundamenta! concerns about this whose counts are more accurate, or on

-.dcial of the General Accounting Office  measurement. Gecond, the analysis average the counts are move accurate.

ralses some questions on the issue of depends on a particalar loss function These are all vague and general

sampling error and lower level that weights a few large relativeerrors  gtatements that do not describe the

geographic accuracy: more than many ones. Thisfs 2ot greas of the country where accuracy is
Wae believe the amount of sampling error,  inherently bad, fust arbitrary.¥* likely increased and decreased, the

e variability, deserves attention by the Wachter pethaps summarizes it best: types of towns where accuracy s likely

&uthr{humumlmﬁym 1 do not that any highly fncreased and decreased, the

source of uncertainty in the PES over- and index or loss function is Jor peighborhoods where sccuracy Is likely

tndercount estimates. The PES estimates are  summing ep overall b huundl.nddemlud.w:{"e

based on samples and therefore subject to fnformative to understand how much the alre above that

random error. The levels of outcomes of calculations with diffsrant ady seen general

varistion mossured by the svaiuations of the  versions of such aggregated indices differ. But  Slatements about sccuracy on

PES were much higher than the choics them Is not & sclemtific average gre Hitle fat all d if

anticipated by the original design of the PES.  cholce. Each index involves tmplicit realistic values are used for the error

For even after smoothing to reduce  walue ts about different sorts of wvariance of the alternative DSE.

sampling variabllity, PES over- and error. For example, each index determines Furthermore, the rhetoric, if not always

wundercount estimates for 4 of the 13 whether a few large errors ars more serions the analysis, is around

mhntiat: ﬁd&n&wl statistically that lpﬁtmmﬂumbm-:f absolute levels of the counts, not

dgnl!nun erence census count. agree with ¢ M’ @ atier

In other words, dos 1o the variability personal and politica! volues. It should not improvements in the distribution of the

from doing & sample, the Secretory  be disgulsed os science."® jemphasis in counts.

cannol be sure whether 4 of the 13 population  original} Conclusio

Sroups reviewed in the Burecu's @ tian Loss fanctions mask the incredible ns

:h!md error in the PES wers evercounted by complexity of the adjustment operation Guideline One requires that

e census, undercounted, or f the census  pehind e single number. Toget a glimpse  convincing evidence be offered that the

count was correct (emphasis added)

The need for precision is especially
fmportant because the Bureau's procedure for
carrying down PES ndjustment factors to
lower geographic levels applies the same
adjustment factors to large numbers of people
over wide geographic areas with similar

emographic characteristics.”®

The Wolter/Causey paper does not

dress this argument directly. In
«ddition, Wechter argues cogently
against indiscriminate use of the
Wolter/Causey paper:

Theirs is & very interesting paper, but its
velevance is Emited by its concentration en
highly aggregated summary measures of
improvement. It does not present explicit
results on bow many units at various Jevels
might be made worse and how many made
Doportint eoleuistions b the pepes Gepend

portant ca ons e paper
on stylized assumptions about correlations in
the components of the undercount which may
ormay not hold in fact either for ous
PES-like data or for the 1990 PES. These prior
studies are valusble, but they are no
substitute for examination of the actval 1890
dlh.'.

There are fundamenta) difficulties
with the Wolter/Causey argument. I am
not convinced that at the evalustion
strata level we can conclude the PES is
more accurate. First, the measured bias
alone i3 cne-third of the total
undercount and the Undercoumt Steering

Y8 See appendix 17. Ceneral Accounting Office.
*1950 Cansus: PES Results and
Evaluations io the Adjustment Decision.™
Testimony before the Subcommities on Census and
Population. Committee on Post Office and Civll
Service House of {bareafier CAD

%6 Wachter, page ..

of this complexity, it Is useful to Jook at
the undercount rates by state. Table1
and Figure 2 of Appendix 10 show the
undercount rate by state with margins of
error. Counting the District of Columbia
as a state, 42 of the 51 states show an
undercount rate that is statistically
significant. More importantly, however,
is how these undercount rates differ
from the national average, since it is
these differences that determine which
states win and which lose. Table 6 and
1 of Appendix 10 show these

differences again with margins of error.
Only 18 of the 51 states have an
undercount rate that is significantly
different from the national average. That
means in 33 states we do not know i the
undercount rate is higher, lower or the
same as the national average. Put
another way, we do not know If these 33
states deserve more or less political
representation and Federal than
they are recelving. We do not know for
these 33 states i an adjustment wonld
relﬁxtli:!n a more equt!iu ::!huﬂmﬁon of
po representation and resources.

There are winners and losers from an
adjustment—thst is to be expected
whenever a fixed set of resources ts
golns o be divided. More seriously,

owever, there is general agreement that
there will be some localities’ counts that
will be made less accurate by an

function can control the results of an evaluation.
0 Wachter, page 8.

adjusted estimates of the population are
more accurate than the census at the
national, State, and Jocal levels. In the
absence of such evidence, the census
counts are concluded to be the most
accurate,

At the national level, it is likely that
the PES-adjusted estimates reflect more
lecura‘l:lx the total population and the
racial ethnic populations of the
country. It appears equally clear,
however, that the PES omitted large
numbers of certain tably
black males. We have no information on
the location of these . In
addition, leu:l stmgemmogmphlc

tos erent
::gu?iom about the accuracy of the
census for several age/sex groups &t the
national Jevel. Although these are not
definitive disqualifiers at the national
level, they do raise some question as to
whether the adjusted figures are more
accurate than the census count even at
ths national level.

The Constitution requires a census
ever!:royunnotjustmeonnt the total
number of people fn the United States
but to locate them oo that political
representation can be allocated to the
states mdthe&:oplehlhemln
proportion to their numbers. I conclude
that the primary exiterion for accuracy
should be distributive accuracy—that is,
gelting most nearly correct the

of people in different areas.
d numeric accuracy, slthough in
ftself desirable, cannot compensate for
}:e!:l;i,ng states and individuals less
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At the State and local level the correct  be adjusted, 1t most be adjusted downto  have done 80 would have satisfied the
statistical analysis for both distributive &e;lnmsblocklevd.ltnmbe production requirements of this
and numeric accuracy simply has not arithmetically consirient to eliminate guideline.
been completed. The total error model oonfusion, and to prevent any efforts to The substantive question here Is
indicates that the adjusted stend  choose among alternative sets of whether the adjusted counts are of
to be too high but generally closer in aumbers to suit & particular e. sufficient quality to be used for all
numeric terms to eu-nzﬁocguhﬂon H the Census is to be adjusted. & es for which census counts are
than the census counts tend to be Eoceuullcd adjustment will md,auﬂythaqnngydm
too Jow. However, there is sufficient wed A syn adjustment adjusted figures is intimately related to
uncertainty about the true variance of  assumes that the probability of being their accuracy, which, as the discussion
the adjusted figures that even numeric missed by the census fs constant for of the preceding Guideline shows, does
accuracy has not been definitively each person within an age, race, not compare favorsbly with the actual
demonstrated. The loss function Hispanic origin, sex, and {enure enumeration. This Guideline ratses
analysis and hypothesis tests thathave  ca tn a geographical area. A another {ssue—synthetic adjustment.
beenprepmd:{the(:emmnmauto adjustment is performed in As explained earlier, the adjustment
date, altho uncertain reliabflity, two steps. First, the uses a survey of persons in 5,200
do support the superior accuracy of the factors sre estimated fora clusters to change the number of
census counts versus the adjusted _ wariety of post strata defined by age, people fn 4,830,514 blocks. Based on
figures when we consider distributive race, Hispanic origin, sex, and tenure extrapolation from this survey 6,188,204
eccuracy——or faimess—and use within geographic areas. Then the unidentified persons are added by
reasonable estimates of the error adjusted estimats in each category fora duplicating records of people counted in
o the Constiational pirpoves o the the umadoston entus sl b hat” 8 ccarut, 4nd 01807 pecple who
or the titu ses e - 2 uns census es
census the avaligble cgimceh category by the adjustment factor. The y led n the ceasus ere

consistent with the census counts being
more accurate than the adjusted counts.
‘There is certainly not sufficient evidence
to reject the distributive accuracy of the
census counts in favor of the adjusted

counts.

I conclude that, in accordance with
Guideline One, the census counts are
the most accurate count of the
population of the United States at the
State and local levels. While the
preponderance of the evidence leads me
to believe that the total population at
the national level falls between the
census counts and the adjusted figures,
that coaclusion is not relevant to the
determination of distributive accuracy.
Thus this guideline weighs in favor of a
decision not to adjust.

Guldeline Two

The 1990 Census may be adjusted {f
the sdjusted counts are consistent and
complete across all jurisdictional levels:
national, State, and census block.
The resulting counts must be of
sufficient quality and leve! of detail to
be usable lor Congressional
u;a;::lrﬁonmen; a{:d‘lnegis&auve
re cting, and for all other purposes
and et all levels for which census counts
are published.

Explonation

This guideline acknowledges that the
population counts must be usable for all
purposes for which the Census Bureau
publishes data. The guideline also
reinforces the fact that there can be, for
the population at all phic levels at
an ;:,e point in time, ulygncﬂo;:::'

) overnment population 8.

'ﬂms.‘lbe level of detail must be
adequate to produce counts for all such
purposes. If the 1990 Census count ls to

adjusted census estimate for the census
block is uted by adding the
estimated adjustments for each post
strata cell of the block. Put simply. in an
adjusted population count each
::h vid e’:humerated will r:ﬁiveha
tive weight a ing to his or her
race, age, sex, emd
tenure, and place of residence. The
tggre‘ghate counts will then be bullt up
from the weighted individuals to census
block, local area, state and national

counts.

We will conduct evaluations of small
area estimations to ensure that this
process results in counts that are in fact
more accutate.

Evaluations of amall area estimation.
Covcna:eemr mey vary substantislly
within the post-enumeration-survey
post-strats, nlthauﬁh the post-strata
were drawn {0 be homogeneous with

1o d coverage error. The

of this is to determine

whether or not the assumptions
underlying a synthetic adjustment of the
census are valid and produce counts
which are more accurate at all
geographic levels at which census data
are used. In particular, the within-strata
block-to-block varlance in
characteristics and net overcounts or
net undercounts will be enalyzed

Discussion

I 1 had determined that an adjustment .
ertaken,

should hsve been und the
Census Bureau would have fssued
block-leve! Public Law 94-171 tapes that
would have replaced thoss {ssued in the .
LI .
cemen! ape File
data would hsmon {ssued and
il future census products would have
used adjusted counts. Our ability to

b lvsing the popilation of e coumty
e population coun
into 1392 groups. Each member of mtg
e o b ot £ e
same pro ty
cengus ;{e every other m?ﬂ::r of lha:n
group. quality o censusina

ven block or even a given city has

ittle ct on the adjustment of the
count of the population of that block or
that city. As will be seen in the
discussions of Guidelines Seven and
Eight. most local officials think that the
adjustment will fix particuler problems
that they have identified in the count for
thelr towns. It would do no such thing.

A synthetic adjustment assumes that
the probability of being missed by the
census is constant for each person
within an age, race, Hispanic origin, sex,
and tenure category in s geographic
area. These groupings of are
called post-strata. A synthetic
adjustment {s performed in two steps.
First, the preferred adjustment factors
are estimated for 1382 post-strata. Then
the adjusted estimate in each category
for a census block {3 obtained by
multiplying the unadjusted census count
in that category by the adjustment
factor. The adjusted census estimate for
the census block is calculeted by adding
together the estimated adjustments for
each post-strata re, ted in the
block. Because of the problems of

a census with & survey,

adjusted cannot be more
accurate than the census counts in each
of the €.830,51¢ occupied blocks, or at all
larger aggregations of them. There is no
PES system—short of one which took a
second perfect census—that could say
adjusted counts are more accurate for
all blocks. The question is whether the
assumptions that underlie this synthetic
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adjustment mechaniem are good enough
to conclude that the counts are
ently accurate to be usable ata

ock or precinct level

As notedl above, the synthetic
adjustmeant process rests on the
assumption that persons In each post-
stratum are us

the censas, Le, thelr captare probability.
This s admittedly a very difficolt thing
o mensure. There several

loul!dctothchomogm;l‘gampﬁm

all contained in project
The first part of P12 collapsed

trata by age und sex fnto 118
groups. To test whether the
E::o living on blocks within these 118
ml’““m .;renbabm th itk

to capture ty, the
Census Bureau conducted an is of
the bomogeneity of 115 of the 116
post-strata {the 118th is persons tiving
on Indian reservations). A regression
model predicted an adjustment factor
for block parts, then compared that with
an sdjustment factor of 1.0 {no
adjustment) representing the numeric
census counts. This predicted
adjustment factor was also compared
with the measured factor for the post-
strata used in creating the adjusted
counts. For 24 of the 115 post-strata the
/-n_cus count was superior while for 91
.gtirata the adjusted count was
erior in terms of numeric accuracy.
soe Director interprets these findings to
“give support to the accuracy of the
selected PES adjustment model.” #¢
Regrettably, this evidence does not
directly address the homogeneity issue.
Like the uncorrected loss function
studies this simply compares the censuy
and the’PEsw);eta)ﬂnrd estimate (the
regresaion equation) whose quality or
closeness to truth is unknown. This
cannot be called s test orevena
verification of the hmﬁ;neity
assamption. To pursue this approach,
allowance should have been made for
the true variance in the regression
estimates in a manner ous to that
done n the Undercount Steering
Committee Addendum for the target
population. §t must be mmderstood that
such errors can easily occur when
cutting edge research {s used for
- production purposes under extreme time
pressure.

The secand part of P12 analyzed the
homogeneity of state parts within post
strats. Techniques known as analysfs of
variance were used to determine the
validity of using post-strats, rather than
states. for estimation of edjustment

f yont. page 18.

factors. The dosigned o
dalmhe!mm more

m relstive
parts within post-atrate. There is no
evidence of bmm g, other
geographic Jevels. oconclusion
that can be drawn from this fs that
the Census Burean was better off nsing
the ﬁm pm-mu for synthetic
os
Eoees
ta are
acceptable is pot even addressed.
homageodity o o &ifevent vetage
ty from a different van
point. it measured whether other factors
that are ofien correlated with
undercounting are hom eous within
post-strata. Contrary to the results of the
howedp% lhet he\mg“' nef t;y
8 [} can
state within post-stratum wzl over
80% of the post-stratum This
study went further and measured the
bomogeneity of some of the ents
of the dual-system estimstes at
block hlcvel and found h:bm:i;;i?i of the
t-strata ps to have cant
rt?te eﬁecu%us. the evidence in this
study for the presence or absence of
homogeneity within post-strata is mixed.
In summary, the analysis presented
for decision from P12 was substantially
different from that planned by the
Census Bureauflng used only’ !he“S,tnte
as a surrogate for heterogeneity. We
clearly do not thoroughly udgatand

whether or not het eity {3 a real
problem. There are tions that
using post-strata for synthetic

adjustment is better than states,
but nothing more. It §s tmpossible to
conclude from any information the
Bureav has presented in P12 that there is
not ret.i:ha! beterogeneity within post-
strata.

85 The Undercount Sieering Commitise ruport
mmlhuujodz:fhwm
Commities believe this result would bold for other

than
sesearch Yage' the need 10 be sware of Hute

which s the ratio of the sample
standard devistion to the sample meen.
The PES was 00 that these
coefficients of were expected
to be equal t0 07 percent for the areas
used in the design. In fact, in 48 of the 64
examined, the actual coefficients

expected
heterogeneity within post-strata.

Other arguments have been made
about this As noted in the
anslysis of Guideline One, Ericksen,
Estrada, Tukey, and Wolter rely heavily
on the WoluJCuuy]‘hh argument
that gynthetic tment fncrease
the accuracy of the counts.*® For the
reasons exp) in the discussion of
Guideline One. I do oot £ind this
argument compelling. Its reliance on the
unsubstantioted homogenelty
assumption simply emphasizes the
concerns ier.

Estrade argues that it is not necessary
to show that the adjusted counts have to
be better for all purposes. {f it {s shown

on average to improve counts for its
principal uses. ved counts to
meet Constituti needs for

reapportionment and redistricting would
be sufficient justification to adjust, even
though for some other uses adjusted
eonm:l mthl!:“ valid*84] d:a:!m
consider argument persuasive.
Reapportionment and redistricting
counts are the most demanding in terms
of accuracy because block level counts
are required to accomplish both.** If
adjusted counts are better for these
ﬁu&au. then thg:vould necessarily
tier for all others.

McGehee asserts that “variances
between offices and
evalustion strata fall outside expected
levels in a number of the evaluation
studies. At the district office level and
below the data contain such wide
variances that they could not be
reconciled without weighting them to

offecta.” (Estrada, mébuhhudm
seapportionment eritically on slats counts,
Estrada’s conclusions Taise & large flag in terms of

SOONTRCY.
83 oy Estrada. page 28 Wolter pages 78 and

Ericksse of al. pages 30-21.
84 Bstrada, page 18

was overturned
faflure to wse biock-devel dats.



* ‘Federal Register ] Vol. 66, No. 140 / Monday, July 22, 1991 J Notices '

83557

|

much higher levels.™ 9% As an cxample

- be notes that “the [matching]

effecﬁ;eneu rates vtr*l;! gom 2 lo:lot

87.2% in Albany to a 83.49%

Kansas City. . . . (Tihere wasa

Kensas Gty thas o Afeems it
as .

The answer {s that we do not really

know>e?

Special Advisory Panel Member
Tarrance links the mbmzot adjusted
counts for redistricting with e
disruption the use of such comts would
cause.®® These grguments will be
considered under Guideline Geven.

Wachter hes serious concerns about
the usability of these adjusted counts. §
consider his concerns about state .
population totals and reapportionment
under Guideline Three.®® He does,
bowever, present evidence that casts
serious doubt on homogeneity within
E:st-ﬂrau. Because “very little is

own about local heterogeneity in
census coverage,” *° he conducted
simulations on 10 selected PES block
clusters to determine the effect of an
edjustment on both the improvement in
the numeric fevel of the population at
the district office level and the
improvements in the shares or
propartions of the population in & given
district office. In other words, he
considered both numeric and
distributive accuracy. in Wachter's
simulations, the level of the population
{s Improved about twice as often as it is
worsened by an adjustment. However,
the shares suffer much more from the
simulated adjustment. On average 59%
of the office proportions ure better, bot
the range over all the simulations shows
anywhere between 39% to 78%
improvements. Furthermore, in 7% of the
simulation trials a majority of the
districts are made worse. Now in any
simulation, a troe population for ¢ block
must also be simulated Wachter argues
that truth {s chosen in kis simulations so
as lo overestimate improvements
echievable by an sdjustment.

Wachter's evidence on heterogeneity
is the only evidence that locks at actus!
behavior in the 1990 census arnd PES
below the state level, and the only
evidence that looks at the effect of
heterogeneity on the shares of the

pulation rather than the ation

evels. He states that his results are
preliminary and need more work—bot st

S5 Soe sppendix 3: Tarrance. V. Lance “Report to
the Gecretary of Commnerce.” Member, Gpecial
Advisory Penel. krma 3¢€. $901 foereefter Tarrance).
pages 17-18.

O Wachter. pages 24-20.

¢ Wachter. page 26.

least they are resnlts that bear direclly
on the homogeneity fssue. 1 find
eompeukgﬁs contiosion that “local
heterogeneity is u serious problem for
adjusting the 1990 census at district
levels. My evidence Indicates thata
substantial portion, possibly a majerity.
of relative counts for district-size units
can be made worse off by
adjustmem.™ ¢ ,
achter made other efforts to
measure block-to-block heterogeneity
and district-to-district heterogenetty.
These other attempts are iInconclusive
ommogensity Sovamption. a3 Derelore,
ty assumption, so, re,
did not consider them 10 weigh either for
or against an adfustment.®2
o & vesing syoblem:for synthetis”

a vexing problem for synthetic
ggj‘:stment as GAO noted in their
fastimony.$ In his article, Freedman
makeys this clear:

Variability is a major obstacle to
sdjustment. Indeed, undercount rates differ
from one hical area to another, and
from one demographic to another. That
is why synthetic estimates for amall areas,
bneI on demographic analysis. have not
been widely accepted. However, adjustment
by the DSE [Dua! S‘g:tem Estimate] is
unsatisfactory for the same reason. For
example, one post-stratum conslsts of
Hispanics—cross-classified by age. sex. and
%ou.dlng t(eaxhr?—h e-@hl cities in the Pacific

ivision ifornia, Washington, Oregon,
Alaska, and Hawall), In round numbers, the
1990 population of the Pacific Division is
about 40 million with & million Hispanics. §
million of the latter belng in southern
California.

Consider an sdjustment for Stockton, a city
of about 200,000 people in Californis’s
Central Valley, a ¢-hour drive north of Los
Angeles. The Hispenic population Is about
§0.000; there can be at most a few dozen
Hispanics from Slockion tn the PES {Post-
enumeration survey}. end s handfu! of gross
omissions [persons commted in the “p™ sample
who were not tn the “'¢™ sample {census)] or
erronecus enumerations ocounted tn
the “e” sample (census) who wers ot found

e]. No stable estimates could
ped a sample that small
Instead, estimates for Btockion would be
based on the adjustment factor for the whole
t-stratum, the numbers being dri
southern

Apparently, Stockton’s non-Hispanics are
supposed to be ke the'r counterparts fn the
north, while its Hispanics are taken to be

$1 Wachisr, page 29.
93 Wechter, pages 30-32
99 Bee the quotation from CAD to Cuddsline Ore.

southern. Stockton ks the rule not Ehe
exceplion. [Emphasis added ] There are -
99.00¢ state and Jocal government areas to
adjust; and only §.000 sample blocks with
PES dats. Mo:! furisdictions would be
odjusted on the basls of dota from slsewhere
{Emphasis added.}—and the synthetic
assumption. *¢

None of the evidence { was given,
other than Wachter's, confronted the
measurement of this problem head on.
The questions that remain unanswered
are fundamental: What s the extent of
residual beteropeneity within postetrata
downm&eomnmdty, ctand
block level, and &u;’ effect of that
heterogeneity on the adjusted estimates
both in levels and shares? Until this is
known, the statement that the counts
are usable for all census purposes is no
more then an assertion.

Conclusions

1 conclude that the considerations
pointed to by Guideline Two tend to
reject uae of the adjusted figures and
support use of the census counts. The
adjusted figures—like the census
counts—are consistent across all
jurisdictional levels and of sufficient
detail for all purposes. However, the
adjusted figures do not sppear to be of

cient quality to be usable for
respportionment and redistricting. First,
the distributive accuracy of the census
counts is superior as concluded above in
my review of the evidence on Guideline
One. Furthermore, substantial evidence
casts doubt on the homogenelty
gssumplion tnderlying the entire
synthetic adjustment methodology. Even -
if the tests discussed under Guideline
One end based on the homogeneity
assumption bad proven favorable to
adjustment, this evidence would weigh
sgainst adjustment. Instead, both
considerations kn;p&&at the adjusted
figures are not of suificient quality to be
usable for reapportionment and
legislative redistricting. Thus, this
Guideline weighs in favor of a decision
not to adjust the census.

Guldeline Three

The 1050 census may be adjusted if

echu e e e e
ures t ad o an

adjustment decision are shown 10 be
more accurate than the census
snumeration. In particular, these
estimates must be shown to be robust to
variastions {n reasonable alternatives to
the production procedares, and to
variations tn the statistical models used

‘to generate the adjusted Cigures.

%4 Freedmaen. pages 1233-1238.
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Explanation responsibility for the census and the PES process. He finds that each was
/>y Bureau of the Census will P&m’ treated with a bigh degree of
! Ttne the sechoioal and ional _First a decision was made not to professionalism 99 .
cedes e te Tor o °%°"h° ; combine DA with the PES to generate In any estimation s unforeseen
5‘ st ur;:?ece&arymr anfl‘hjustmen dual-system estimates. Second, there difficulties will arise and no estimating
o ”u ore fae re :’n" ?ﬁ‘t' was a choice mads of carrier variables  gystem can be put on automatic pilot.
enum;ra onsurz:;éhm mldﬂ': to be used in the smoothing process. The unsetiling problem is that, as we
procedure shall diosted co to i that pee.  These variables help determine how the  will see below, the cholces that occurred
most accurate adjusted counts that pre-  raw adjustment factors (published on  did make a difference tn the autcome of
census knowledge and judgment can April 18, 1901) are converted to the the adjustment—differences large
then assess the components of on June 13, 1901). Finally, n the apportionment of the s—an
systematic and random error In the smoothing process itsell some that different choices producing
procedure and It will axsess the observations which were either peculiar  different results may bave been made by
robustness of the estimates generated 5 their magnitude or thelr variance other responsible individuals fn the
from that procedure. Various procedures yers m.w . The Special exercise of their best judgment. The
and statistical models can be used to Advisory were enumeration process itself cannot be
generate estimates of net overcounts or  eongulted in trying to deal with the influenced in such a way. Any
net undercounts and adjustment factors.  difficulties encountered in the smoothing  gndividual decision either bas & tiny
This gu!dehne lpedﬁa that a set of process. impact or is 80 distant from the final
procedures for generating proposed Kruskal, Tarrance, and McGehee all  poqult (both in temporal terms and in
adjusted counts will be determined in raise concerns about the statistical terms 1 the decision
advance of receiving the 1990 post- prespecification question. It s Kruskal's  pyer does not know the import of his

enumeration-survey estimates. This
gldeline requires that these procedures
evaluated. These evaluations will
identify other procedures and models
that could be considered as reasonable
alternatives to the chosen production
process. These alternatives will be used
1o assess the accuracy and precision of
the proposed adjusted counts. In
addition they will be used to assess
ther and by how much the adjusted
s could vary if alternative
dures were used.

Discussion

There are three questions raised by
this guideline that have not already
been deal! with in my conclusions about
accuracy in the discussion of Guideline
One:

{1) Were the procedures followed pre-
specified?

{2) Were the estimates robust to
production alternatives?

{3} Were the estimates robust to
alternative statistical models?

Frespecification

The question of prespecification is
difficult. No production of the
complexity of the census or the PES can
be completely prespecified. There are
always unforeseen events that occur
and that require modifications to the
plan. In fact the procedures for the PES
and for genersting an adjusted count of
the population were, broadly speaking,
as prespecified. Even though there were
several decisions, of some importance,
made in the course of the estimation
procedure, all were made solely by the
career professional staff at the Census

u. The decisions reflected the best
ssionel judgment of those career
. «c officials vested with the

impression “that choice of the so-called
smoothing procedures was profoundly
based on PES results. One might indeed
argue that such a choice has mejor
merits, but it does not seem to me to
follow the Guideline” ':)gdcceh;; g

es more strongly: “One's confidence
l.:gnber eroded when—in an efiort to
explain unexpected results—the Bureau
resorts to novel explanations, re-
manipulation of the data, and a variety
of other od hoc techniques.” *® Tarrance
expresses similar concerns: “Some
procedurcs have been pre-specified but,
as in all statistical operations, others
have been suggested and/or adopted as
the operations have been carried out. 1
have been concerned to note that a
number of changes have been made in
the Jast 18 months.” *7 He also notes
that “any attitude of ‘if the numbers
don't come out the way we think they
should we can change plans® is
diametrically opposed to what good

. government policy should allow.

Furthermore, ft is clear that the
adjustment process is a statistical
operation which has never been done
before and there are many last-minute
decisions being made.” 98

Ericksen, Estrade, and Tukey either
find no problem with the prespecified
procedures or do not mention it. Wolter
notes that there were procedures in the
enumeration that were changed late in
the enumeration process that affected
the PES; however, PES managers were
able to cope with the changes in
procedures. He also notes the decision
not to combine the PES and DA and the
smoothing decisions made during the

decision. This is simply not true of the
types of decisions made here in the
course of calculating PES count
estimates, Siate counts were easily
available to the persons deciding which
smoothing method would be used.
Although ] believe that the decisions
were made for sound professional
reasons in the 1990 census, using these
adjustment mechanisms opens the
possibility for manipulation of future
post enumeration surveys in ways that
are unavailable in traditional census’
procedures. This weighs heavily against
an adjustment of the census.

Robustness of the Results

I will combine the discussions of the
robustness to alternative statistical
methods and production methods in this
section because they are for the most
part intertwined.

One area in which statistical models
could have an impact on the result of the
PES {s in the imputation of match status.
As Individuals from the PES are
matched back to the census some
cannot be definitively declared matched
or unmatched, often due to missing data.
The missing data were imputed to the
unresolved cases and a match status
was then assigned using a series of
statistical models. The levels of missing
date were sufficiently low that variation
in these models made essentially no
difference in the outcome of the PES
{Studies P1 and P2). Here I concur with
the Undercount Steering Committee
fudgment that the outcome is robust to
the alternatives considered, although, as
noted above, Wachter warns that
unexamined assumptisns underlie the
statistical imputation modrls and, in

o0 Wolter. page 9-10.
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fact, the results could be sensitive to random veristion. if you had taken a PES smoothing scheme and 1.8% under
these assum 100 second sazple the answer would be the selecied PES smoothing scheme. 102

Wachter notes that the vensitivity of  different. Bt some variation across the ¢ The undercount rate for the District
the imputation results to these different poststrata (s & result of real of Columbia is estimated ta be 5.6%
unexamined assumptions, however, differences in behavior not simply under the modified PES and 6.0% under
could bave an impact on the random statistical variation. The point  the selected PES smoothing scheme
'PPO"“WIM‘ the House of of the mw exercise {s to remove & The underconnt rate for Akron,
Representatives that would be tmplied o, 1on dor variation while attempting  Ohio, s estimated to be 225 under the

an adjustment. He considers bve 10 retain the real differences modified smoothing scheme and 3.0%

ternative sdjustment calculations: the ’ under the selected PES smoothing
smoothed estimates, the raw estimates, Smoothing favolves three major of tcheme.
two of his Imputation alternatives, and o - fudgmental decisions—tha treatment ¢ The undercount rate for Pasadens,
fifth estimate that uses state adjustment outliers, the variance pre-semoothing, Texas, is estimated to be 8.Y% under the
factors based coly on PES data gathered  and the chofoe of so-called carrier modified smoothing scheme and 3.0%
withn that state. He finds that each variables, We consider Girst the under the selected PES smoothing
method implies a different treatment of ovtliers. This is an scheme.
apportionment of the House, and eleven  extremely complex probiem that posed ® The undercount rate for Miami,
states either gain or Jose a seat in at great unforeseen difficulty for the Florida, is estimated to be 54% under
least one of the five alternatives. This Census Bures. Let me start with the modifed smoo scheme and

fnstability in the results of the
adjustment for the Constitutional
purpose of the census argues strongly
against an adjustment.te?

The second area In which different
methods could have affected the
outcome is in poststratification. All the
members of the same post-strstum
recelve the same adjestment factor. If
post-strata are chosen differently then
outcomes may be different. The Census
Bureau {nvestigated whether changes in
the post-stratification by census division
would change the results significantly
by using an alternative post-
stratification by state. This showed that
three slates would have bad
significantly different counts. It is elso
important to note that any variation due
to uncertsinty in post-stratification is
not incorporated in the total errcr
model.

A third area of concern Is that of
smoothing procedures. Smoothing is s
technique that is used to remove some
of the effects of random variability in
the estimates of the adjustment factors
for the 1332 post-strata, while preserving
the meaningful systematic difierences
between subgroups. Since these
sdjustment factors are the results of a
statistical process, they sre subject ta

300 Wachter, pages 21-22

403 n cormection with the loss function studies
discosesd in Guideline Oos. the Canses Buress
compared the apportionment mplied by the censu
o that implied by the eo-called target population.
They differsd by two ssats. The Buress then
eonaidered 1000 random draws from the prodwction
DSE statistical distribution end compared the

there was & difference of two seats. This only shews
m&hmuumudw"’w t differed
target apportionment seuts on
sverage. It says sothing sbout the quality of the
census. since the targe! to sinaply anolber adjusted
eatimate of the population. es the disazsion of
Guideline One demonatrates.

simple observation. When the final PES
pumbers were announoced on June 13,
1991, a modified set of PES numbers was
included as one of the alternatives
considered es & possfble set of final PES
numbers but not selected. This set of
numbers stood apart from the census
and was closer 1o the selected method
than the census. Thus it was & candidate
for selection. This alternative, bad it
been chosen, would have implied a
different apportionment of the Congress
than the selected method If the selected
method were chosen and If the Congress
were reapportioned on the baais of
those pumbers, California and Arizonsa
would gain one more seat each and
FPennsylvania and Wisconsin each
would jose one seal compared to the
census. Use of the modified PES
estimates instead of the selected method
would have resulted in a shift of only
one seat—~from Wisconsin to California.
1t is important to note that the only
difference between the two methoda ls
that, in the selected PES. 28 outlying
variances out of 1392 variances were
omitted from variance smoothing. In the
modified version these 28 points were
not emitted. Thus changing the
treatment of only 2% of the points could
have changed the allocation of one seat
in the House of Representatives. 1 have
included in Appendix 10 a lis! of State,
county, and city populations under three
smoothing schemes: the selected
method, the modified method, and the
raw adjnstment without smoothing.
Bome of the sensitivities to smoothing
choice are evident from these charts
themselves. Let me hightight g few:

¢ The undercount rate for Arizons s
estimated (o be 28X under the modified
PES smoothing scheme and 3.3% mder
the selected PES smoothing scheme.

* The undercount rate for Maryland ts
estimated to be 2.5% under the modified

4.0% under the gel PES smoothing
scheme.

The Census Buresu analysis
emphastizes that the set of various
population estimates derived from
different smoothing methods are broadly
similar fn the counts they produce and,
as a group, distinct from the census
enumeration. [ believe that, in fact, it
would be difficult to chooee on any
objective statistical ds among the
host of alternatives the Census Buresu
considered which do in fact produce
different results for the Constitutional
purposes of the census. As noted in the
discussion of Guideline One, sccuracy
must be considered in terms of the
distribution of the population not
pumeric accuracy. The Census Burean
analysis does not cansider the similarity
in terms of the population distribution of
the seta of estimates or whether the
variance inherent in those estimates,
warrants the di ing of the census in
favor of one of the particular estimates.

Wachter's analysis of the emoothing
procedures that the Census Bureau used
in developing the adjustment estimates
also reises some serious concerns. He
believes that “smoothing has turned out
1o be the most problematic part of the
adjustment calculstions,” and thet “the
evidence leads me o fear that the
smoothing has had more of an effect an
the final adjustment than can be easily
’ulu ;;“bov smoothing

noted above, isa
technique that is used to remove some
of the effects of random variabllity in
the estimates of the adjustment factors
for the 3382 post-strata, while
attempting to preserve the meaningful

S8 11 g gtate bs artianted to have ¢ greater than
avarage {Ls, 21%)] underoount & gaing
from aa adfustment. Btates balow
2.1% Joss. Thus the cholce of adjustment mathod.
kad adjustment bees wond. would have determained
whether Meryland was & winner o Joser.
6% Wachiar, page 33 and page 3.
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systematic differences. This is done artifice of variance smoothing fs making Wachter cites three other problems

h a technique called linear substantia) differences in adjustment with variance pre-smoothing: First, the

ssion that “holds constant” factors is disturbing. As Wachter variance smoothing is not directed at
outes of the tion we expectto  observes: making covariances more accurate. In

be associated with low or high The raw adjustment factors are st only cne  bis view the motivation for '

undercount rates in an attempt to isolate  pemove from the data, the PES fieldwork that  presmoothing was heuristic. Second, -

the random variation. The choice of the
attributes to be “held constant”—also
called carrier varisbles—is a matter of
concern and will be discussed below.
These regressions yleld estimates of
adjustment factors that supposedly have
been purged of their random variability.
Wachter characterizes these estimates
a8 being “flattened.” 104

To calculate the smoothed factors one
takes an average of the raw adjustment
factor (before flattening) and the
flattened adjustment factor—but a
weighted, not & simple, average Is used.
For a particular post-strats, if you have
. observed a lot of random variability, the
smoothed factor is chosen to be closer
to the flattened factor—that is, the
weight on the flattened factor is high
and the weight on the raw factor is low.
On the other band, if the raw adjustment
factor is fairly stable and does not show
much random variation, you put more
weight on the raw factor and less on the
flattened factor when you calculste the
smoothed factor. The smaller the
random variation in a poststratum, the

re the smoothed factor relies on the
erved data end the less it relies on
regression estimate.

But there is another level of
complication. The measures of random
varlation, called variances, are
themselves subject to random variation
and, as happened in this PES, the
variances can be large and unruly. The
variances themselves veary a Jot. When
there are large measured variances, the
smoothed factors are closer to the
flattened estimates and on the whole,
you tend to get lower edjustment
estimates. The Census Bureau decided
to soften this effect by pre-smoothing
the variances before smoothing the
adjustment factors. So there are two
jevels of smoothing-—-first variances,
then factors.

Wachter shows that “the effect of
deciding to use pre-smoothed rather
than unsmoothed variances is to raise
many of the adjustment factors by
several percentage points and raise
some by more than six percentage
points. The changes introduced into the
adjustment factors are of the same order
of magnitude as the sizes of the
sdjustment factors themselves. These
are huge changes for & decision of
detail.” 108 The fact that the statistical

" Nt g
184 Wachter, page 38.
198 Wachter, page 38

{s the real tnformation we have. Assumptions
89 into their computation and they are
subject to many of random and
systematic errors. Notwiths these
limitations, there Is & fairly direct

between people missed or miscounted
somewhere in a sample block and a bigor
small raw adjustment factor. Bmoothing the
factors themselves involves operating at two
removes from the data, importing more

assumptions. but incorporating tnformation
about variabllity that comes ultimately out of
fieldwork. Pre-moothl:? the variances that
g0 into smoothing the t factors is at
three removes from the data. It incorporates
Kttle, ff any, further empirical information. It
depends entirely on another set of
assumptions.19¢
The fact that pre-smoothing makes so
much difference reflects the frre
and variable nature of the PES data. The
implication is that the assumptions
underlying the statistical models being
used are imporiant determinants of the
outcome of the adjustment calculation.
Wachter discusses at length the

reasons for variance pre-smoothing, but
one argument be made was particularly
striking. The variance pre-smoothing
essentially results in large variances
being made smaller and small variances
being enlarged slightly. This seems to be
the opposite of what is desired. A large
variance means that the adjustment
factor is not well estimated—it is
noisy—so when smoo the factor
you should put more weight on the so-
called flattened factor. Decreasing the
large variance means you put Jess weight
on the so-called flattened factor. The
opposite argument can be made for
small variances. Therefore, variance
pre-smoothing s arguably having &
result exactly opposite from that
intended by the smoothing process. In
addition, because low adjustment
factors tend to bave small variances,
Emmoothlng makes those varfances

igher and thus systematically discounts
the evidence of low net undercounts.3?
In other words, presmoothing tends to
artificially inflate already high
undercount rates and artificially
dampen already low undercount
rates.198

804 Wachter, page 37.
s81 Wachter. page 30, : L.
398 Iy their letter submitted 'ﬂwum

sdjustment. In his rsbutia} . submitied o8 fuly
12, 1991, Wachter stands by his statements. Both
Jetters are contained in Appendix 18. It Is difficult to

there are no strong reasons for choosing
among the many models available to
actually smooth the variances. Third,
the choice sbout variance pre-smoothing
affects not anly the adjustment factors
but the total net adjustments for broad
aggregates of the population. For
example, the variance présmoothing

3 the estimated net undercount in
the West South Central region from
2905% to 2.76%. In the East South
Central, it changes from 2.43% to.
288%.1%? Again, these are changes of a
v:z:lgn!ﬁcnnt magnitude given the size
of the national net undercount.

‘The choice of carrier variables in the
statistical regression procedures used to
smooth the adjustment factors could
have a significant impact on the
outcome. The Special Advisory Panel
commissioned a study by David Hoaglin
to study this im'gact. This study is used
extensively in the arguments of
Ericksen, Estrada, Tukey, and Wolter.
The conclusion was much the same as
with the varfous treatment of outliers.
The carrier variable choice made a
difference, although in absolute numeric
terms not a huge difference. The 13
models Hoaglin produces look roughly
similar to each other and to the
production PES estimates all of which
are distinct from the census. The same is
true if relative shares for the thirteen
evaluation post-strata are computed—
the various carrier variables produce
results closer to the production PES
cstimates than to the census. No results
are available at finer geographic levels
(such as states, counties, or cities.)

lowering —_ Appesdix & of Exickeen
ot

al.pege2)hn &:bolad&c'numrd

plaster” éid have an effect on apportionment (see

matn text above). Finally a3 Wachter points eut,

there Is disagresment a9 10 what constitutes 8

reasonable alternative.

16 Wachter, page 39 and Table 3.1.
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Wachter's assessment of the carrier
variable selection {s that “the effects of
variable selection are not negligible but
they are not e central issue.” 130

Ericksen points out that the total error
mode! shows that the effects of the PES
biases on population shares for the 13

evaluation post-strate are gmall. In

addition, he contends that bis
examination of the two estimates in the
June 13, 1991, press release, shows the
state population shares 1o be stable for
the states that would gain or lose seats
ff the House of Representatives were
reapportioned on the basis of adjusted
counts. His reasoning is that the
adjustments are larger than one or two
times the standard error.12? The
difficulty with his reasoning is that it
only considers sampling variability and
ignores whether the ghares are robust
with respect to alternstive statistical
end production methods.

Conclusions

- 1have previcusly concluded that the
adjusted figures have not been shown to
be more accurate than the census
enumeration. That is all that is required
under Guideline Three to conclude that
the census may not be adjusted. There
are, however, additional considerations
under Guideline Three under which 1
also conclude the 1990 census should
not be adjusted.

It has proved virtually an impossible
task to prespecify the adjustment
procedure. It is equally impossible 1o
prespecify the Census procedure.
However, in the adjustment procedure
&n individual or responsible group must
make choices which have politically
significant effects on the counts that can
be transparent to those making the
choices. This puls the counts at greater
risk of belng manipulated than the
census. There Is no evidence of
‘u:&mfeuio;éé or political manipulation

e 1990 rOSTAML

The results oIP the adjustment
procedure are broadly robust at an
aggregate, national level, However,
although various alternatives seem to
distribute counts in roughly similar
ways. small changes in methodology can
fmove seats in the House. It is also true
that small changes in the census
enumeration can move seats in the
House as well, but no individual
involved in the enumeration process can
predict how. That is not true for the
decisions for adjustment that cannot be
or were not prespecified.

One of the most problematic parts of
the adjusted process was the bundie of
statistical techniques contalned in the
smoothing process. These techniques
relied heavily on statistical

1% Wachter. page €1.
$16 Ericksen. page 3

assumptions, resulled in large changes
{n adjustment factors, and may very
well bave led to an overstatement of the
undercount Thus, this guideline welghs
in favor of a decision not to adjust.

Guideline Four

The decision whether or not to adjust
the 1090 census should take into account
the effects such a decision might have
on future census efforts.

Explanation

The Decennial Census is an integral
of our democratic process.
ation in the u‘nlunll mul:’t l:ﬁvlty

encouraged. Respect for the obje s
accuracy, and confidentiality of the
census proeesl; must be x'nn!nmne&n ‘
Accordingly, if evidence ests
adjustment would erode mc
confidence in the census or call into
question the necessity of the population
participating In future censuses, then
that would wel ainst adjustment.

On the other if evidence
suggests that the failure to adjust would
erode public confidence in the census
and thus result in widespread
disinclination to participate in future
censuses, that would argue for
adjustment. The extent to which a non-
adjustment would be perceived as a
politically motivated act. and thus
would undermine the integrity of the
census, should also be weighed in

any adjustment decislon.

. Discussion

There is no scientific or quantitative
means by which we can determine with
reasonable certainty the impact of a
decision made in 1991 on human
behavior and activities that will occur in
the dyear 2000 end beyond. Indeed, this
guideline merely requires that we
consider the effects that our decision
today might have on future census
efforts. In my view, such consideration
requires that we examine relevant
information and draw upon past Census
Bureau experience 83 well as common
sense in making rational predictions
about such effects.

The universe of “future census
efiorts™ encompasses a wide variety of
activities: the efforts of individuals in
completing census forms and
cooperating with enumerators; the
efforts of state and local officials, civic
leaders and special interest groups in
supporting outreach programs, public
awareness campaigns, and active
involvement in counting their target

tions; the efforts of Census
ureau workers in enumersting as many
bouseholds as possible; the efforts of
Census Bureau professionals in
judgments and decisions about
procedures to achieve the most sccurate
counts possible and to ensure

objectivity and integrity of the process;
and the efforts of the De, ent of
Commerce, which includes the Census
fomiing fooen Congrons G suppertite”

o support its
enumeration activities. Each of these
activities affects participation in and
coverage of the census. To the extent
ﬂlx:'t we can dr::d on relevant dsta,
observations. experience,
consideration of the eflects of decisions
to adjust or not adjust on each of these
ectivities s appropriate.

Sources relevant to our considerations
fnclude & study by the Nationa! Opinion
Research Co {NORC), 422 public
comments on the adjustment
decision,?*® comments on Guideline
Four submitted by the members of the
Special Advisory Panel !¢ and
discussions with experienced Census
Burezu officials. Based on these sources,
it is my conclusion that there is greater
risk of potential harm to future census
efforts as a result of a decision to adjust
than as a result of a decision not to
adjust. A discussion of the possible
effects on each of these activities
follows.

Effects on Individuc! Participotion

Recently, the Census Bureau
commissioned a study by the Nationa!
Opinion Research Corporation (NORC)
to try to measure how an adjustment
might affect future census behavior by
means of a telephone gurvey of &
representsative national sample of 2,478
households.

Persons were asked to evaluate the
likelihood that they would participate in
the next census. Then they were asked
bow that Likelihood would change if
there were an adjustment and how that
likelihood would change if there were
not an adjustment. The results were
paradoxical—both a decision to adjust
and e decision not to adjust would
decrease the likelihood of participation.

‘The survey shows that the adjustment
feaue is not high in public consciousness
or well understood Only one-quarter
(23.4 percent) of persons said they had
seen or heard anything about the census
in the past few months. When probed
about what they had seen or heard. only
14.1 percent spontanecusly mentioned
c.nytﬁlena to do with adjustment,
undercount or errors in the census
count. When 1old that people are talking
about whether or not to adjust the

1§18 Soe Appendix 11. Nations! Opinioa Research
Corporation. The Potential tmpact of Adjusting of
Not Adjustiag the 1900 Census. June 9. 1991.

$12 Soe summary of comments on Guldeling Four
fn Appendix 8.

$9¢ Erickaen. page 3; Estrada. page 2 Kruska!l
page & McGehee. page 3): Tarrance page 23: Tukey.
page & and Wachter, page 42
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only 4.9 percent understand
the adjustment issue.

indicate that intention to participate in
future censuses is marginalty i
the census were adjusted than if it were
not, there is less inclination to
participate in the future regardless of the
outcome of the decision. As NORC

{nts out in its conclusions: *While
mge numbers remain very favorably
disposed to participating in the next and
future censuses, this intention is a very
llipper{i ephemeral and changeable one

.o ect to influence by factors like
the adjustment decision or, more likely,
from the controversy or fallout

emanating from the events that follow
that decision.” The survey also indicates
that, prior to any discussion of
adjustment, 5.5 percent were “not very
likely" to participate in the next census.
ecision to adjust would result in 5.3
ent in the “not very likely” category.

«ecision not to adjust would result in
8.6 percent [n this category.

It is unclear what this survey
meaningfully demonstrates, other than
confusion over what an adjustment is
and the negative effect of the
controversy over adjustment on the

sent perception of a person's
ikelihood of participation in future
censuses. However, as the survey report
emphasizes, the need 10 explain the
ssue of adjustment and its implications
will necessarily outlive the survey and
the adjustment decision itself, and the
inability of the surveyors to explain the
Issues to those surveyed ls certainly
ds for some caution.

The division of public opinion on the
future effects of adjustment indicated by
this survey Is consistent with the
division of opinion demonstrated by the
public comments received by the
Department. While some claimed that
an adjustment would erode public
confi * in the census and thus lower
future participetion, others claimed that
8 decision not to adjust would erode
public confidence and thus lower future
participation.

The explanation of this Guideline

tes that evidence of widespread
1clination (o participate in future
suses a3 a result of & decision not to

adjust would weigh in favor of an
ndMMgt Netlbﬂex%h; gub!ic

comments nor survey provide
evidence that this will occur. Indeed, the
NORC study indicates that s decision
not to adjust would make only 88

t “not very likely” to participate
the futore, fust 3.1 t more than
those dp'? \:u!d be “not very Likely” to
participate in any event. Thus,
there would be some additional
disinclination to participate, it would
not be widespread.

The explanation of this Gaideline also
states that evidence that calls into
question the necessity of the population
participating in future censuses would
weigh against an adjustment. A gumber
of the public comments express concem
that an adjustment would result in the
D aracipate would Le compentatad by o

pate wo! compensated by an
ad nt and thus Jower participation.
In light of this, I am skeptica! rather than
optimistic about the likely motivation of
individuals to participate in the future if
an adjustment were made. However, 1
do not find compelling evidence in efther
direction regarding the effects of a
decision on future individual
motivations.

Effects on Complete Count Efforts by
State, Local, Civic, and Interest Group
Leoders

A number of the public commentators,
as well as Wachter 118 gnd
Tarrance,!® expressed serious
concerns that an adjustment would
negatively affect the efforts by state,
community, civic, and interest group
leaders who traditionally provide
essential support in encouraging
perticipation in the census. [ share these
concerns. Currently, it {g in the interests
of every orl.hmyor. and lnmt
group to help get their target populations
counted. The Census Burean works
closely with such officials and groups
for two to three years before census day.
The efforts include mg&l:s. sddress
compiiation, massive advertising
campaigns, and public awareness
activities. ] agree with my advisors who
believe that such cooperstive efforts are
sbsolutely critical to the Census
Bureau's :lnh:l?nmto conduct u; m
enumeration of all persons res
the United States on census day, and
maﬂaﬂy critical in reaching the

est to count. Like others, [ am
concerned that an sdjustment will
remove the incentive that these public
officials and groups currently bave to
provide active support in achieving a
complete count.

808 Wechier, page 42.
110 Torrance. page 23.

Based on the public comments, it is

(Bat an pijstacot will corect aperine
t an t
strors they have identified in the count
of their communities. With such
mistaken impressions, it {s unrealistic to
expect these leaders to put census
outreach eflorts above the many other
claims on their limited resources. As
Wachter predicts, complete comnt
committees, local advertising, celebrity
appearances, and specis! programs to
ensure more complete counts
would be likely to suffer as a result of
an adjustment.23?
(nchuding the Disector, egree with ths
e Di , agree

asseasment. At the same time, the
Director believes that states and cities
will otill have an incentive to
participation in order to get the best
possfble city planning deta. I find this
unpersvastve in light of the numerous
public comments received from locsl
officials demonstrating a profound lack
of understanding of the effects of an
adjustment and a mispleced fatthin its
ability to correct particular problems
they have identified in their
communities.

1 find no evidence Indicating that local
support would decrease as a result of a
decision pot to adjust the census.

Effects on Funding of Future Censuses

Tarrance 319 and Wachter 31¢
expressed concern that an edjustment
would adversely affect the Department's
ability to obtain sufficient funding for
future censuses. [ share this concern.
The most expensive element of the
census is the extracrdinary effort to
count the last five percent. With the
fllusory prospect of an adjustment to
achieve a full count in sional
districts and states, it wogﬁ simply be
unrealistic to ct 38 to
appropriate funds to the full extent
necessary to complete an enumeration
of the hard to count. Without the funds
nee‘ged t? eompleg; an enummm:x: the
quality of census data, especially
smaller areas, would be
There appears to be little riak that
CoTtu would deny such funds as a
result of a decision not to adjust.

Effects on Efforts by Census
Enumerators

As Wachter re the future
effects of a decision to adjust could be

" most severe on those temporary workers

who must actually conduct the
enumerstion process.t®° The difficdlties

819 Wachter, page 42
438 Tarrance. page £3.
190 Wachter, pages 6243
198 Wachtar, page 43
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of hiring, training. and supervisingthe . Concerns have also been expressed in  .ssues is thus dependent upon the
thousands of tem; census the public comments and by Wolter 1 gtatistical a.nnmwhlch itself
employees are well-known and well- thata not to adfust the census ~ mandated my ion on the
documented. It {s tim, often  may be seen as politically motivated substantive merits not to adjust, it was
tedious, and occasionally dangercus uu! therefore adversely affect the unneceu%t: decide the legal issues.
work that recLulre: extraordinary - integrity of the census. While I recognize This Guideline therefare only served to
diligeﬁcee fo’r' 58 aﬂ;aﬂz: fotg::nemmte these eoneet:;.&ebeulik?l; t!:lcy meﬂ'ecu verify, not determine, my decision.
pay. There is a re t, with an outweighed adverse
expectation of a correction on future census efferts from an Constitutional Considerations
adjustment, the field staff would not adjustment. While not free from doubt, it appears
bave the same sense of commitment and Conchusion that the Constitution might permit a
public mission In future censuses and, statistical adjustment, but enly if it
as a result, careless and lete Based on the information avallable,I  would agsure an accarste tion
work would increase, thereby conclude that an adjustment would count. Bee Carey v. XKl BO8 F.
decreasing the quality of census data. adversely affect future census efforts to  gypp, '¢04 (S.DN.Y. 1960); Young v.
These are the workers the Burean a greater extent than any adverse Klutznick, 497 F. Supp. 1318 (ED. M1
depends on to collect the data from the  efiects of a decision not to adjust. The 1980). By implication, then, a
groups that are hardest to enumerate. If  evidence indicates that the controversy  determination that the d
these data suffer, the Information lostat ~ over adjustment is likely to have a adjustment would not mt:!y or
the margin is information that Is negative effect on future censuses reliably improve the accuracy of the
especially important to policy regardless of the outcome of the headcount would raise
development. adjustment decision. [ am concerned uncompromisable constitutional

] am uneware of any concerns that that an adjustment would reduce state concerns, inasmuch as adjustment
census enumerators would be Jess and Joca! l.lgporl for future censuses, 4 notbe contributing to the most
motivated as a result of & decision notto  adversely affect the Department’s ability ,.:rate count, but rather would be
&djust the census. to obtain a‘p;froprt’ayte ‘ff;m:ut? for f;gr:f inje additional uncertainty and

censuses, adverse ect the qua :
Effects on the Independence of Bureau the work done In the future by error. Thus, while the Constitution migkt

Professionals and the Integrity of the
Census

Senior Bureau officials as well as
Tarrance ¥, Wackter '2 and
McGehee'® have raised concerns about
the potentie! for manipulation of an
adjustment for pertisan purposes. As
Wachter recognized, adjustment may
pose significant risk to the technical
independence of Census Bureau
E:ofessionah who have traditionally

en free from external influence in the
implementation of their mission.'# A
grincipal drawback of adjustment is the
fact thet a few technical decisions can
swing the outcomes of apportionment,
redistricting, and Federal funding
allocation. Decisions that may be nearly
equally defensible frcm & technicat
standpoint may bave very different
outcomes which can be known in
advance of the decisions. Thus.
adjustment opens the door to
manipulation of the census for partisan
gain. It would therefore greatly increase
not only external scrutiny and second-
guessing of Census Bureau professionals
and prospective candidates for key
technical positions, but also inevitably
increase pressure to J:oliudze these
positions. This wouald impose an even
greater burden on technical staff in their
attempts to make scrupulously objective
and falr decisions. These risks pose
serious threats to the integrity and
objectivity of future censuses.

18¢ Tarrance. page §.

33 Wachter. page ¢4
183 McGehee. page $3
184 Wachter. page &4.

temporary census enumerators who are
essential in reaching the hard-to-count,
subject the Census Bureau to partisan
pressures, and create the possibility for
political manipulation of future census
counts. Thus, this guideline weighs in
favor of & decision not to adjust.

Guideline Five

Any adjustment of the 1990 Census
may not violate the United States
Constitution or Federal statutes.

If an adjustment would violate Article
L Section 2, Clause 3 of the US.
Constitution, as amended by
Amendment 1€, section 2, or 13 US.C.
section 195, or any other constitutional

rovision, statute or later enacted
reginlaﬁon. it cannot be carried out.
Discussion

In addition to the technical and
O propoucd chiustach ey oo

¢ pro adjustment ve
considered in connection with
Guidelines One through Four, I have
also considered the constitetional and
statutory implications of an adjustment
decision. In my view, nelther the
Constitution nor the relevant statutory
provisions are themselves conclusive as
to whether the proposed adjustment
would be unconstitutiona! or unlawful
because the gine guo nons of
constitutionality and lawfulness and the
propriety of adfustment are the same:
the need for unambiguous accuracy of
the adjustment methodology and data.
Because analysis of the significant legal

488 Woltsr. page 11

not, perge, bar an adjustment, the
question of whether a particular
adjustment is constitutionally valid can
only be made after the final form of the
edjustment is known.

This principle—that an adjustment
must be consistent with the
constitutional requirement of
“enumeration,” i.e., an accurate count
free from po!itldz:!t‘ion and 1 by &
equivocation—is also supporte e
intent of the Framers that the census
utilize verifiable methods which obtain
an accurate population count. This goal
of accuracy would not be met, to give
the clearest example, by mere
guesswork. The central question under
the Constitution thus supports, though it
did not determine, my conclusion: the
oeed for verifiable methodology and
unambiguous data are the modern-day
requisites of what was explicitly desired
by the Framers when they provided for
an “actoa! Enumeration.” That phrase
commands for a1l time that what shaped
the detafls of th(e&very ﬂnt&eongteulonal
apportionment {there was then as yet no
census)—guesswork and political deal-

meaking—never would be permitted
again

As the discussion of Guideline One
demonstrates, the evidence of improved
accuracy resulting from the proffered
adjustment methodology is at best
mixed. That evidence is not sufficient as
& matter of substantive merit and,
derivatively. it also fails the test
prescribed under the Constitution. While
the essence of my decision not to adjust
rests in the uncertainty of the
adjustment and the questionable nature



the question of whether adjustment
violates section 1685, the majority of

s considering this issue have ruled
' lection 185 permits an adjustment if

. adjustment method makes the

census more sccurate. See Cuomo v.
Baldrige, 874 F. Supp. 1069 (S.D.N.Y.
1980), Carey v. Klutznick, 508 F. Supp.
404, at €15 {S.D.N.Y. 1980); see also, City
of Philadelphia v. Klutznick 503 F. Supp.
663 at 679 (E.D. PA 1880); City of New
York et ¢l. v. United States Department
of Commerce. et ol (SD.N.Y. 1990). But
see Orr, et al. v. Baldrige, et al.,
U.8.D.C. 8D. Ind.. No. IP 81-604-C. July
1, 1885. Even assuming that the statute
does not per se prohibit an sdjustment,
not all forms of edjustment would be
sanctioned and the legality of the
adjustment could only be determined
after the form of adjustment is chosen.
Thus, as with the constitutional {ssues,
the analysis of the statutory issues
cannot be separated from the analysis of
the accuracy of the chosen sdjustment
method Because the evidence of
fmproved accuracy from an adjustment
Is insuflicient, the standard articulated
by the majority of these courts is not
met. While this legal conclusion was not
dispositive, it affirms my decision not to
adjust based on the substantive merits.

Conclusior
/7 “he question whether the chosen

i bod of adjustment would violate the

Department and the Bureau have
consistently stated that this is the
earliest possible date by which there is
a 50 percent chance that an analysis
could be completed on which a decision
to adjust could be based. If, however,
sufficient data and enalysis of the data
are not available in time, a
determination will be made not to adjust
the 1690 Census. The coverage
evaluation research m will
continue until all t cal operations
and evaluation studies are completed.
Any decisions whether to adjust other
data series will be mads after
completion of those cperaticns.

Discussion

In order to evaluate the quality of the
census and the post-enumeration
survey, the Census Bureau conducted an
extendv:! cngn nn‘:!bmons v'ii!“:i:h!
program designed to provide timely
information on which to base a decision
by July 15. 1991. Due in part to some
unexpected anomalies in the data,
progress on the evaluation was delayed
in the fina! critical weeks, leaving the
Bureau little time to complete its
analyses. These pressures may have
affected the ty of the research, and
there is still much that we do not know
sbout the quality of the PES and the
adjusted counts relative to the
enumeration. Nonetheless, based on the
record available, I believe thers is
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T of the'dat; %rgguad.uthat v " Constitution tn& federal statutes aumddent cv!({ce to make a decision
uncertain question erough depends upon ths substantive analysis  on adjustmen
;!’J:ouﬁ_duﬁm&nmeﬁ-men of whether accuracy of the census is The Census Bureau has done a .
ated be svoided when they improved by an adjustment. Because remarkable job of condensing into a few
sed “enumeration,” that {s, an there are other compelling substantive short months a challenging evaluation
objectively accurate count. reasons not to adjust, legal program that was comparable to a multi-
Census Act Provisions :omldedr:d“ﬁm did not provide a basts year n:endnrﬁe pmmw m .ﬁf th; 1080
or on. a -
The Census Act contains two o mt:'d tions. The Cenlmm
Guideline Bix rela
provisions autborizing the Secretary of produced highly technical research ona
Commerce to use sampling to conduct There will be a determination whether m‘d’ﬂ“"“"”“'d‘“’“’“""‘
the decennial census. See 13 US.C. 10 adjust the 1990 census when sufficient tmonlbawtﬂngedgof
section 141(a) and 13 US.C. secticn 195.  data are avallable, and when of statistical theory and survey methods.
Section 141{a) provides in pertinent  the data s complete enough to The dedication, professionalism and
part: such & determination. If sufficient data  hard work of Census Bureau staff under
The Secretary shall, in the year 1080 and and analysis of the data are not often intense pressure is truly
every 10 rlﬂ thereafter, take 8 decennlal available in time to publish adjusted commendable.
Senius 0 mmaﬁ;}e ﬁ‘g:udgof counts by July 18, 1091, a determination Although sufficlent data are available
% v &e":!.:éemd“m te date tn will be made not to adjust the 1990 for me to decide the adjustment
Sensus : census. question, it is important to note that
B e e T e because of the court tmposed deadline
(U use of sam, 7
apeciol surveys. (Emphasis added) Explanation for the decision, the analyses of the data
Section 195 provides: Itis lna'g&ropﬁate to decide to adjust  ere far from compete. All parties
, . without cient data and analysis. fnvolved in the decision making process
‘a&ceptlarlhe determination 7”«’090& The Bureau will make every effort to bave expressed a desire for mare time to
. rpwzi::ﬁ:{‘ ﬂzll’oé‘:mn;;a the ensure that such data are available and  digest and analyze the voluminous
A that their anslysis {s complete fn time material created by the research
several States, the Secretary shall, if be icalar]
considers it feasible, authorize the wse of the  for the Secretary to decide to adjustand  program. 1 am parti y concerned
statistical method known as “sampling” in to publish adjusted data at the earliest about problems in data Suality and
carrying out the gﬂnillom of this title racticable date and, in all events, not analysis that were revealed, or occurred,
(Empbesis added.) ater than July 15, 1951, as agreed to in in the final weeks before the decision.
While judicis) opinion is unsetiled on  the stipulation. Note, however, that the Good research requires a careful

weighing of the evidence, especially
when it is on the frontier of the science.
When such nove) research is to be used
for such far-reaching policy purposes, it
requires discussion with peers who bave
not been intimately involved with the
details so that some perspective can be
gained. It benefits from probing
uestions, from looking et the dats from
erent perspectives, from the use of
alternative models and from intense and
independent professional scrutiny. The
time schedule simply did not permit &
full range of such activities.13¢
Before the release of the selected and
modified PES numbers, an inconsistency
was found in the calculation of the
margins of error upon reviewing the
rropoud release in its penultimate
orm. This was not a subtle error, but
one that should have been caught by a
carefu! cross-checking of the tables.
Afier being informed of the
incoasistency, the Census Bureau began
work to discover its source. Fortunately,
no fundamental error had been made.
However, the release was delayed by
almost two weeks, setting back an
already tight schedule in the last entical
weeks of tion. Such errors were
the result of too much work being
compressed into too little time. To its
credit the Census Bureau worked hard

98¢ Kruske! makes a eimilar point (Kruskal, pege
€] as does Tarrance (Tarrancs, pege &%)
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to fiad the ervor, fix it, and ensure that
accurate data were released. :
Later, in reviewing the wor of the
Undercount Steering Comemitiee,
fundamental questiony were rahed
sbout messurement of the relative
accurscy of the census and the PES. The

' hsshncﬁmdin;lewhwufonndtobe

uncon Census Burean was
therefore asked to revisit parts of its
work. As g result of these questions, the
Bureau staff Jound an errar in the
calculstion of fhe Joas functions,
Correction of this error d the
number of States for which the census
counts were Yudged more accurate than
the adjusted s from 11 0 21—a
substantial and significant increase.?®?
Asn Addendum 10 the Undercount
Bteering Committee report was filed on
Thursday. June 27, 1991. In section 4 of
thet sddendum, which is included as
appendix §, the Undercount Steering
Committee states the following:

Given this pew information. the
Undercount Steering Committee membtrs
seevaluated thelr positions regarding the
report iesved on June 21,4093 * *

The new {nformstion added wncertainty 1o
the decisfons of the ealarity, but their overall
conclusions were 601 changed. ko sddition,
particular scctions of the report prescat
sepresentations of committee opinions that
are now weakened by the new information.
The sections of the repert most affected by
these new data sre:

The statoment on page 8 of the report that
39 cf 50 Stafes ure pade more sccurate by
adjustment would be changed under the new
fous function anslysiy and

Pcfe § of the report aummarizes the
conclusions of the committee regarding
Guideline One. The summary isdicates that
the majority of the committee relied on the
loss function analysis that showed thata
large majority of areus were made more
accurate by sdjustment. This is & stronger
statement thaz the position pow beld by
many of the committee members.

In conclusion the overall commdttee
position has not changed regarding
adjustment, buthas been weskened
somewhal These oew data also naderscore
the ts raised in repart's findings oo
guideline € {sae p. 12-13). When additional
{nformation, as the data presentad above,
becomes svallable, the committee
acknawledges that {t may wtrengthen or
weaken Hs conclusions. On june 21 the
committee judged that further analysis would
be unlikely & change its conclusion. The
n;i}lariw stands lz.:ay t:: m conclusion .
while scknow| t the ongoing wos!
had W beea evellable by the date :iu:c
recommendation was due, may have caused
different “wreighing” of the resulta 228

+57 A3 noted in Culdetine One. these numbers ars
for the version of the anatyats &n wvhich it
ssswned that the meassured varlance ia the whele
story. As discussed thers. the chyags s even maze
dramatic {from 11 %0 29) ¥ the true variance s
assumed (o be twice the messured variance

178 Addendum, page 6-7.

These eleventh-hour
weskened 4 key plece of evidence
favoring wdjosiment. Becanse of these
two significant ervors, my concerns
sbout the sufficiency of data and the

supporting
od were helghtened.
Rntmcm

example of the pressures of )

the schedule {5 that us of the afiemoon

of Thursday, July 11, 1901, two
dm‘;!e,fm drcl!’:ionwnld
received s

Tukey taking issue with some of the
cuusynﬁom tn Wachter's report.

Although | understand that many of the
fssues ing adfustment will be
debated for ¢ Jong time to come, the fact
that some of the members of the Special
Advisory Panel feel it incumbent gpon
themselves to offer last minute advice
reinforces my ption that a full
professional airing of issues has not
taken place. Wachter wrote & speedy
response to Ericksen and Tukey which 1
received on Friday, July 12, 1991, Buta
1ast minute debate by letter fa not the
wey to esrry out the important dislogue
required on these fssues ¢t

Over the course of the next months
and years the data will be studied, the
models tested, the professional
discussions joined. We do not know
what will be discovered about the
quelity of the PES data snd the models
that led to the adjusted counts. I am sure
that the “(éemlns ;l;ﬂre;; will 'nodt
compromise its i eserve
reputation for thorough and careful
research. We need those efforts to build
toward ¢ better census fn the year 2000.

But the question is whether we should
adjust the censua based on the data and
incormplete snalysis that we bave now.
As Wachter notes, we most “strike s
sensfble balance between the need to
reach closure and the need to check snd
study farther.” 3% The decision must be
mede on its merits.

Notwithstanding my concerns sbout
the effect the July 15, 1991, deadline had
on rey orts, I conclude that
sufficient data exist to permit me to
decide whether to adjust the census. }
conclude that the data supporta
decision not to adjust. Among the facts
that weigh agsinst an sdjostment gre:
"« The PES missed u significant
number of persons whom we camnot
locate. Thus we cannot judge whether
the adjusied census {s distributionally
superior to the enumeration stmply by
rutting back into the count those we can
ocate by the PES.

¢ Atthe most aggregate level, the PES
would move the count of the population

195 Both fetters are comsined o Appendix 38
182 Wachter, page 48

wm&dudﬁnﬁmhm‘im
ographic groups as compare
thmimplied{;m\.

» There is no convincing evidence to
suggest that the adjusted counts give s
more accurate count of the distribution

* There is evidence that the estimates
of the population produced by adjusting
o ure an
these have significant effects.
Thus I find that the evidence
presented s suffictent to conclude that
the counts should not be adjusted.

Conclusion

An adjustment to the census is a
fundamental e in the way we
count and locate the persons residing in

" the United States. § am deeply

concerned that if an adjustment is made,
it would be made on the basis of
research conclusions that may very well
be reversed in the next severa! months.
That would be bad for the country and
bead for the Census Bureau.

The results of the PES evalustion
studies are oot yet completely enalyzed.
Because of the compressed time
schedule imposed by the July 15
deadline, the analysis has not been
subject to the full professional scrutiny
that such important research requires
and deserves. To the Census Bureau's
great credit, the statistical tools weed to
calculate and evaluate the adjusted
counts sre st the cutling edge of
statistical resesrch. But such cutting
edge research is not tried and true—it
requires mare thorough serutiny befare
1t can be ased to affect the allocation of
g::ig representation and Federal

Nonetheless, the demands of good
research must be weighed against the
need for a imely decision. In time we

find s way of combining the PES
and the census to create counts that
better reflect the absolute levels and the
distribution of thfndpopuhticn. There are
sufficient data analysis tosupport &
decision not to adjust.

Guideling Seven

The decision whether or not to adjust
the potential Akniption of the process of

e poten ption proceas o
the orderly transfer of political
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upx:euntation likely to be caused by
{ther course of action.
f lanation

{his guideline Is intended 1o ensure
that the factor of disruption of the
process of the orderly transfer of
political representation is explicitly
taken into account as the decision is
reached. For example, many states have
pointed to adjustment as being
disruptive to their redistricting plans.
Likewise, members of some
communities that are believed to have
been historically undercounted contend
that if the Census were not adjusted,
this would disrupt the orderly and
proper transfer of political
representation to their communities. The
inabtlity to ensure accuracy of counts at
local levels may result in politically
disruptive challenges by localities to
official census counts.

This guideline recognizes that the
Decennial Census plays a pivotal role in
the orderly redistribution of politicel
representation in our democratic
republic. The process used (o generate
the required counts must not be
arbitrary either in fact or appearance.
The Secretary is thus obliged to consider
the impact of his decision on the
fairness and reasonableness of that
redistribution to all these affected. This
/-mldeline requires en explicit statement

Yow and to what degree adjustment

aon-adjustment would be disruptive.

~ven though these are concepts that are
not easily quantifieble, they warrant
serious consideration in order for the
Secretary to meke a pruden! decision on
an issue that profoundly affects public
policy.
Discussion

Among the primary purposes of the
census are to provide the basis for the
reapportionment of the House of
Representatives and the drawing of new
Congressional district lines within
states. Census figures are also used by
most states to redraw state legislative
district boundaries, as well as by cities
and counties in redrawing their own
districts.

The Clerk of the U.S. House of
Representatives hes officially certified
to each of the fifty states the number of
seats allotted to the state for the 103rd
Congress based on the census figures
relessed on December 26, 1990. As of
May 1991, some 20 States had already
enacted either or both of their
Congressional end State legislative
redistricting plans. The U.S. Department
of Justice is reviewing approximately

oue dozen of the state plans as well as
/! ' ose of many cities and counties to
sure compliance with the

requirements of the Voting Rights
Act.in

If adjust .d census counts were fssued,
Congress would have to decide whether
to change the apportionment for the
103rd Congress which s to be elected in
November 1992. If there were a decision
to change the & nt using the
formula in current law, the Clerk would
bave to issue new certificates to the
states sdvising them of the number of
seats to which they would be entitled
based on adjusted counts. If this change
were made, the States of California and
Arizons would gain one seat aach and
the States of Wisconsin and
Pennsylvania would each lose one seat
relative to the apportionment previcusly
certified by the Clerk of the House.

It is unclear whether Congress would
change the apportionment even if
adjusted counts were chosen. The
requirements of the statutes governing
apportionment were fully met in January
with the certification of the number of
seats to each state. Thus, as noted in a
number of public comments 132,
addiu?:&l action may be required on the
part of Congress to change that
apportionment. Whether, how, and
when that action would be taken is for
the Congress to determine.

It is important to remember, however,
that the modern apportionment process
was designed to be automatic. Once the
counts were transmitted by the
President to the Congress, the
apportionment took place without
legislative action. This design was
intended to put an end to the blistering
fights over apportionment that occupied
carlier Congresses and, in fact,
prevented reapportionment after the
1020 census, depriving citizens of a fair
ellocation of political representation
throughout the nation for the remainder
of the decade.}$3 The adjustment of the
Census might well create similar bitter
disputes and paralyzing lega] challenges
over the apportionment of the 103rd
Congress. The political implications of
this are matters of substantial concern.

If the adjusted census were the basis
for a reapportionment of the House, for
the first time, the apportionment would
not be determined solely on the basis of
the number of persons within each
State's border. This {s due to the effects
of cross-state groupings of post-strata in
the PES on the adjustment process. For

181 Goe appendix 12 Turner, Marshall, “Plansing
the 1500 Cansus Redistricting Data Programs.” US.
Burean of the Census, {bereafier Turner].

162 Bee the summary of public comments en
Guldeline Seven in appendix 8.

183 See the discussion of this matter tn Chapter
Bix of Margo J. Anderson, The American Census: A
Social History. New Haven and London: Yale
University Press. 1968,

example, if the counts were adjusted,
the certified tion count for
Delaware would depend on the results
of the PES in Maryland, the District of
Columbia, West Virginia, Virginia,
North Carolina, South Carolina, Georgia
and Florida. This is because Delaware is
in the South Atlantic census division,
and PES estimates are developed
division-wide.

At the State leve! there is also likely
to be confusion, disruption and
extended litigation if the census figures
g adjusted. Members of the 8pedld

visory Panel reported on extensive
testimony they received from members
of the National Conference of State
Legisiators in Baltimore, Maryland on
June 28, 1900.7%¢ The testimony focused
mtheeg:ﬁ:u of an .d’mﬂﬁmtmut}::eﬁng
states’ ability to accomplish redis
in compliance with state-imposed legal
deadlines. Witnesses were concerned
Parslyoed by e Endioss Bigation
P endless on
which two sets of census numbers
would be certain 1o provoke. Witnesses
cited major problems with adjustment:
costs and delays in drawing new plans,
costs of additional elections, the need
for costly special legislative sessions,
time constraints, and charges of partisan
tampering with census data. Based on
the testimony, it is clear that adjustment
would create serious disruption for at
least 8 dozen states that have early
redistricting schedules or constitutional
deadlines. Some states have simply
delayed starting the process until after
the adjustment decision. As Estrada
recognized, adjustment also would
require modification of recently
designed districts to meet one-person,
one-vote requirements. 188

Protracted legal batties that preclude
redistricting in time for the 1892
elections would deprive minority groups
and others the opportunity to realize
and benefit from the gains achieved
through demographic shifts during the
E;-t ecade. The same pattern would

ikely occur in redistricting efforts for
city and county elections, which have
already begun in & number of areas.
Moreover, the adverse effects of an
sadjustment on the accuracy of small
area counts {as demonstrated in the
discussions of Guidelines One through
Three) would likely result in politi
disruptive challenges by ties to
adjusted counts.

Several public commentators, as well
as Tukey,}?$ noted that such disruption

184 Tarrance, page 38 and Wachter, page 47.
388 Eytrada. page 23.
988 Tuhay. page 2.
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was foreseeable at the time of the
Department's decision to consider an
adjustment and that anticipated effects
should not be considered in making the
decision. The fact thet disruption could
be anticipated does not mean that it
should be ignored. Indeed, consideration
of disruption as & Iactor to be weighed
in the decision was legally upheld.
Moreover, as Tarrance stated, “we
would not be responsible stewards of
the public trust if we do not understand
that we are considering more than fust a
sclentific statistical improvement of an
imperfect government -
Because the census is the basis for
aliocating political representation in our
country, the public policy tmplicetions of
adjustment, including resulting political
disruption, had to be considered in
reaching this decision.

The potential for disruption es s result
of an edjustment must be weighed
against any disruption that would occur
from e decision not to adjust. There will
inevitably be litigation resulting from a
decision not to adjust that may also
delay or disrupt redistricting. Some
public commentators claim that the
unadjusted census is itself disruptive
because it does not ensure certain
groups of their rightful claims on
political representation and Federal
funding. These claims rely
fundamentally on the conclusion that
the adjusted counts better refiect the
distribution of the population. As
explained in the discussions of
Guidelines One, Two and Tkree, the
evidence supports the contrary
conclusion

Estrads asserted that the public good
is better served by focusing on the
potential benefits to millions of persors
rather than on the limited number of
Congresspersons and state legislators
who would be affected by a decision to
adjust.!3? As demonstrated previously,
the evidence indicates that millions of
Americans may be harmed rather than
benefit from an edjustment. Moreover,
we must remember tgat tbel s
Congresspersons and state legislators
who wo;nle be affected by an
adjustment are elected by and represent
millions of Americans in the political
process.

Comments by members of the public
and by Estrada %% noted that an
adjustment would result in more
equitable allocations of Iederal funding
to states and cities, a consideration
which in their view must be weighed
sgeinst any disryptive consequences

———
197 Tarrance. pages 2-3.
188 Egtraca. page 24
18 Estrada. page 3.

from adjustment. this claim
assumes that the adjustment provides a
more accurate dist bution of the -

populaticn across states and localities,
an assumption which {s not warranted
by the evidence.

Moreover, it bas been demonstrated
that an adjustment of the census would
I;;vg:gj little eﬁé: on the ’:htribuﬁon
of F funds. study ﬁnﬂn
15 249 ghows that less than one of
one“peraentof!’edaalfunduwonldbe
realiocated as the result of an
adjustment Twenty-one or fewer states
would receive additional funds from an
adjustment. Fewer than half of all
jurisdictions would be allocated
additional funds as the resnlt of an
adjustment. As the study demonstrates,
those jurisdictions that do benefit would
receive on average only §58 in
additionel funds per “adjusted™ person.

Thus, even §f the claim that an
adjostment would more accurately (and
thus fairly) allocate federal funds were
valid, the adjustment would not result in
significant shifts of those fimds.

Conclusion

Any decision will result in some Jevel
of disruption through legal challenges.
On balance, the record indicates that a
decision to adjust would likely be more
disruptive than a decision not to adjust.
A decision to adjust would dearly cause
disruption in those States that have
early redistricting deadlines. The
assertion thet persons are denied their
rightful claims without an adjustment
assumes that the distﬁb:’tion of the
population is improved by an
adjustment. Based on the evidence, this
assumption is invalid. Thus, this
guideline weighs in favor of & decision
not to adjust.

Gulideline Eight

The ability to articulate clearly the
basis and implications of the dedsion
whether or not to adjust ahall be a factor
in the decision. The general rationale for
the decision will be clearly stated. The
technical documentation lying behind
the decision shall be in keeping with
professional standards of the statistical
community.

Explanation

It is the responsibllity of the
government to bave {ts critical decisions
understood by its citizens. We

e, however, that the degree to
which a decision can be understood

449 See eppendix 18. Murray, Michasl “Cansvs
Adjustment and the Distribotion of Feders!
Spending.” U.S. Bureay of the Censua, May. 1901,
{bereafier Murray).

cannot alone dictate an important policy
decision.

The decennial censos is a public
ceremony in which all asual residents of
the United States are required to
participate. If the census count were
statistically adjusted, the rationale for
that action must be clearly stated and
should be understandable to the general
public. H the deciston were made not to
adjust, the elements of that decision
must also be clearly stated inen
“‘m":fﬁ"’l‘f?' Tt will be tl'uzf
res ty of the Department o
Comme and the Bureau of the Census
to articulate the genera! rationale and
fmplications of the decision in a way
that is understandable to the general
public.

This does not require the Bureau or
the Department to explain in detail to
the general public the complex
statistical operations or inferences that
could lead to & decision to adjust. But,
as with any significant change in
statistical policy, the government has
the duty to explain to the public, in
terms that mos! can understand. the
reason for the change. If the decision is
not 1o adjust, (that is not to change) the
public will be informed as well.

The last part of the guideline ensures
that the methods, assumptions,
computer programs, and data used to
prepare population estimates and
adjustment factors will be fully
documented.

The documentation will be sufficiently
camplete for an independent reviewer to
reproduce the estimates. These
standards epply to the post-enumeration
survey estimates, the demographic
analysis estimates, and the small area
synthetic estimates.

Discussion

The general rationale for this decision
is clearly atated in the first section of
this report. The technica! documentstion
underlying this decision is in keeping
with the professional standards of the
statistical community. Thns the
Guideline has been satisfied.

However, the Guideline counld have
been met {f the decision had been to
adjust. The Census Bureau has done &
laudable job of keeping the public
informed of the progress of the post-
enumerstion survey and the progress
towards the adjustment decision. There
is no doubt that the proocess of
adjustment is complex and the
statistical details of the process are fuolly
comprehended by only a few
individuals. Although I am cyx:ratheuc
with these arguments, this would not
have been an impediment to an
adjustment. The general rationale could
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have been clearly articulated. As
trada notes, the public perception of
* census “head count™ is far removed
s the actual process, 4! yet the
general rationale for the census fs well
understood.

Conclusion

‘The requirements for this Guideline
have been met. This Guideline does not
weigh in favor of a decision efther way
since the requirements of this Guideline
could have been fully met if the decision
bad been to adjust.

SECTION $~8UMMARIES AND
EVALUATIONS OF THE
RECOMMENDATIONS OF THE SPECIAL
ADVISORY PANEL

In this section | summarize the
individual! recommendations of each of
the members of the Special Advisory
Pane! appointed to advise me on this
decision, and the joint recommendation
offered by Drs. Ericksen, Estrada,
Tukey, and Wolter. After each summary
I evaluate each recommendation.

Recommendation of Eugene P, Ericksen
Summary of the Recommendation

Ericksen recommends an adjustment.
His argument relies substantially on a
report co-authored by himself, Estrada,
Tukey, and Wolter. He argues as
/“"lowa: An adjustment will reduce the

stantiel error in the census and will

.rect for the differential undercoent.
The Bureau produced a demonstrably
fnaccurate census enumeration which
can be fixed by means of PES estimates.
PES estimates have been demonstrated
o be both accurate and statistically
reliable by evaluation studies of the
1990 decennial census. The racial
differential undercount hes again been
demonstrated in the census, and the PES
gan c.omct for this clear end important

ias.

On Guideline One, Ericksen reports
from his fointly authored analysis and
other analyses thal it is clear the
adjusted count has been shown to be
more accurate than the criginal
enumeration. In Ericksen’s view there s
little doubt that the original enumeration
is inaccurate. He states that the Census
Bureau reported 13 million erroneous
enumerations, 18 million omissions, and
a PES net undercount rate of 21%.8

Ericksen says the basic flaw of the
origine] enumeration is that it uses a
method “designed for the well educated,
middle-class {family with reliable mail
service.” He argues that the method
does not work for “those who do not

/ ;' Estrada. page 24.

Zricksen. p. 1.
Ericksen.p 2.

read well, who live doubled up inan
apartment, who live in drug infested
neighborhoods with high crime rates,

who only occasionally receive
mail.” The procedure had such well
demonstrated flaws that the 4.7 million
undercount, and the ¢4% '
demographically estimated differential,
‘was not surprising 8

Ericksen states that the PES was
successful. The interviewing quality was
high, imputation was minimal, and the
ma error was very amall. The
evaluation studies suggest that the total
error in the PES was minor. Correlation
bias suggested that the PES
underestimated the undercount, if
anything. “The only reasonable
conclusion is that the adjusted count is
more accurate than the unadjusted
count.” ¢

On Guideline Two, Ericksen states
that the adjusted data are consistent,
complete, and of sufficient quality to be
used for all purposes and at all levels for
which census data are used. He cites the
jointly authored report.®

On Guideline Three, Ericksen finds
that “under any reasonable basis of
comparison, the PES-adjusted
enumeration is more accurate than the
unadjusted enumeration.” ¢* The PES
estimates are robust with respect to
evaluation strata, and the effect of the
PES biases on population shares is
negligible. The estimates for the states
whose Congressional delegation size
might be changed by an adjustment are
stable.

On Guideline Four, Ericksen says it is
difficult to comment because of the lack
of evidence. He Interprets the available
evidence f-om a Nationel Opinion
Research Center (NORC) study to
suggest that most Americans would like
fo have the most accurate census and
will trust the experts to make it so.?

Ericksen has no expert opinion on
Guideline Five but notes that Jefferson
lamented the lack of accuracy in the
first census.

On Guideline Six, Ericksen feels
sufficient data are available to make the
decision now. Sampling errors for local
estimates are reasonably small, and the
PES evaluation studies indicate that
bias is smell.

On Guideline Seven, Ericksen admits
having little comment. As & scientist he
feels it is better 1o use improved
pumbers when available than to rush
ahead and make errors.

On Guideline Eight, Ericksen believes
that the results can be explained. and
e technical documentationisin -
keeping with professional standards.

Evaluation of Recommendation

1 agree the census had an undercount.
1 also agree that the evaluation studies
demonstrated that the PES was well
done. I do not agree, bowever, that the
PES has the ability to correct
distributional errar. The grounds for my
dmhve been documented in
the of Guideline One.

1 agree that the adjusted count, if more
accurate, has been shown to be more
accurate in a numeric sense at the
national level. I do not agree that the
adjusted count is more sccurate in the
distributional sense at lower levels of
disaggregation. In addition, the -
erroneous enumeration and omission
figures cited are Census Bureau
estimates, which vary according to
dc&anition.®

‘The census used a variety of methods,
including mafl-out/matl-back, list
enumerate, and list leave to fit different
lifestyles. Class membership, education
level, and reliability of mail service may
explain some, but not all, of the census
coverage problems. Recall that the
personal enumeration censuses of 1940,
1950, and 1660 bad even higher
estimated undercounts. Thus, 1 disagree
with Ericksen‘s notion that the census
was “designed for the well educated,
middle-class family with reliable mail
service.”

1do not agree that successful PES
operations imply that the statistical
manipulation required to go from its
data to €,830,514 blocks in order to
produce a better count is a routine,
automatic operation. I disagree that PES
data, which are informative about the
census, can be used to change the
census in ways that make it
distributionally more accurate.

1do not agree that merely because the
Census Bureau can produce data that
completely duplicate enumeration
tables, that those numbers are of
sufficient quality to be substituted for
the census enumeration.

® The sumbers used by Rricksan are estimates
derived from all misees (10.171.200] and all
fUnmatchable.”

E-eample “Erronecus Inclusions
(13.154.530) Whils defensible. this fe but sne
extremas definition. For exampls, it doss not ake
fnto sccount the role of Censvs knputations. The
matter of estimating thess two tslos
matter of t among professionals. See,
for exampls. the discussion in & Memorandum from
Howard Hogan io Pete(r) Bounpane entitled “Gross
Census Errors,” July £ 1901, Burean of the Census
on thess fesuss. See the discussion eof this fasue
under Guideline Ons abova.
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1 agree that the PES adjusted
eaumeration may be more accurate
numerically. I do not agree that it is
distributionally more accurate. While
the estimates are robust for evaluation
strate, there is considerable doubt cast
on their homogeneity with respect to
post-strata relative to states.?

I appreciate Ericksen’s comments on
Guidelines Four and Seven, alth, I
do not agree with them. | agree with his
comments on Guideline Eight. I agree
with his comments on Guideline Six,
except that suffici of data in
Guideline Six has no to do with
substantive outcome, as Ericksen's
comments about the size of sampling
error would seem to imply.

Recommendation of Leobardo F. Estrada
Summary of the Recommendation

Estrada recommends in favor of an
adjustment. Estrada first spells out a
general rationale for his decisicn which
is followed by an exposition of his
reascning for each guideline. Estrada
relies on the paper co-guthored by
Ericksen, Estrada, Tukey, and Wolter.

Estrada’s genera] rationale begins
with the observation that the 1990
census Is sufficiently flawed to require
sdjustment. In particular, the
undercount rate increased from 1980, the
census omitted the largest number of
persons ever, historical undercount
differentials between blacks and non-
blacks perzisted, and the black non-
black differential actually increased
from 1980 to 1990.1°

Estrada states that the observed
pattern of undercount is consistent with
prior censuses. The Census Bureau
efforts to overcome the undercount in
the enumeration failed for & variety of
reasons relating both to the character of
the population and to the cature of the
census operation itself. “While the
Census Bureau was able to improve Its
internal management systems, the
national dynamics that comprise the
U.S. became more complex.” 3!

Estrada argues that the differential
undercount was the real cause for
concern. He asserts that it occurred due
to a number of problems in census
processes. Flaws in the census operation
included inaccurate mailing lists, non-
delivery of census forms, a lower than
expected mail return rate, inedequate
interviewer and enumerator staffing
levels, delay in district office clasings,
enumerator errors, enumeration by last
resort. missing data, the Inclusion of 2

® See P12 end the discussion of Guideline Three
above.

30 Egtrada, page 2.

40 Estruda. page 3.

million non-data defined persons in the
count, lack of non-English age
forms, processing errors, lost forms, race
and ethnicity mlsda:ll‘liﬂnnuox:s
geocoding errors, and duplicate
records.!® District offices in the largest
cities with the most heterogeneous
pulations suffered more these
Em than others resulting in more last
resart, close-out and ta defined

* enumerations among non-Hispanic

blacks and Hispanics.

Estrada states that the cumulative
effect of all these problems is that the
1990 census peeds adjustment.

Estrada describes the post-
enumeration survey (PES) as a high

s. He ascribes the high

Quality proces
. ty of the PES to, among other
1"1:"“ on-site listing of livable

structures rather than reliance on
mailing lists in sample blocks,
experienced interviewers, a non-
vesponse rate of jess than 1% and a
proxy response rate of only 2.4%,
relatively early interviewing to
overcome the fometun&problem.
successful tracking of the 8% of the PES
who were movers, the successful
evaluation program, and the fact of
matching or resolving non-match cases
for 96.3% of the 173,000 housing units
surveyed.!?

Estrada says that PES estimates of
undercount follow known and expected
patierns; i.e., blacks higher than non-

cks, young males among minorities
most often undercounted, the West
division er than other divisions,
Hispanics est rates of all. This
attests to the “reasonableness” of PES
undercount estimates and shows
consistency with demographic
analysis.14

Estrada claims the quality of the dual
system estimates is sufficiently high to
justify their use, according to the
Hoaglin and Glickman sensitivity
analysis among others.

Eélhzdf says l:“ adiut;tment oal
me ologies improve the rti
distribution at all levels of g:-pu‘:
geography. He relies an the Tukey work
and the work of other consultants that
show that improvement at higher levels
fe‘ gel:gnphy improves shares at Jower

vels.

These conclusions by Estrada end the
general rationale section of his
recommendation The remainder of
Estrada’s recommendation focuses on
each guideline.

On Guideline One, Estrada begins by
reviewing the results of the Census
Bureau evaluations of the PES, the so-

83 Estrada. pages 4-8.
3 Egtrada. pages 0-8.
14 Estrada. pages 84

called P-studies. The missing data
studies (P1, PZ and P3) show that the
rates of aoninterview are low and the
fmputation for the primary population
itemns was also low. Alternative means
of imputing missing data did not affect
post-strata. A Special Advisory Panel
(SAP) analysis shows that post-stratum
shares are minimally affected by eight
alternative ways of handling missing
data, with one exception. Given the
sma!l number of imputations required
for the PES, alternative methods would
have small effects on the outcomes.

Estrada says that the matching error
studies (P7 and P8} confirmed that the
high quality of clerical matching and
matching of movers was performed
successfully.

Estrada writes that the correlation
bias studies (P13. P14, and P17) show
strong correlation bias in the PES.
Although for some this casts doubt on
the dual system estimates, for him there
is another side to the coin—"the
undercourt would be underestimated,
particularly for minority populations.
Whether the underestimation of
undercount caused by correlation bias
balances the biases toward
overestimation of the undercount caused
by missing data needs to be
investigated, but the chances are they
offset each other.” 1§

Estrada states that other studies of
data quality from the PES (P4, P5. P5A,
and P6) show that the PES was not
seriously impaired by problems of the
quality in the reported census day
addresses or fabrication.

Estrada says that those studies
related to erroneous enumerations (P9,
P9A. P10) show that erroneous
enumerations were concentrated In
particular evaluation post-strata. The
census had higher rates of erroneous
enumerations in minority areas and
rural areas. Some significant changes
would have occurred bad matching of
cases reported as erroneous
enumerations beea done by expert
matching. On the census side there was
8 low error rate in matching, but more
detailed analysis indicates that
erroneous enumerations due to matching
were more likely in two evaluation post-
strata—non-minority areas outside the
central city in the Northeast and
West.1¢ '

Estrada claims that the study on late-
late census enumerations (P18) shows
that the addition of these data bad an
insignificant effect on the undercount
rate. Similarly, balancing error was not
a problem.

48 Estrada. page 14,
48 Estrada. page 18.



acknowledges that the Census Bureau
study on coefficients of variation (P15}
thowed that estimates of variances and
covariances for smoothed and
unsmoothed adjustment factors were
larger than expected. However, he cites
the Hoaglin and Glickman study as
demonstrating the rcbustness snd
stability of the dual system estimators
under difierent statistical treatments.
On Guideline Four, Estrada argues
that if the Secretary adjusts using the
ﬂg\st tools available, the reputation of
Census Bureau will be enhanced.

. census process must incorporate
~Jjustment as its final step. Estrada
interprets the National Opinion
Research Center (NORC} poll as
indicating that the decision to adjust is
slightly more likely to improve
participation in future Censuses.

On Guideline Five, Estrada states that
the innovation of adjustment is in
keeping with prior Census Bureau efforts
to meet the intent and spirit of the
Constitution. The courts bhave already
held that adjustment can be
Constitutional.

On Guideline Six, Estrada states that
*all the proposed studies have been
completed. the data tables made -
available and the Census Bureau has
had sufficient time to fulfill the concerns
set out by [this guideline] in time for the

* Secretary of Commerce to make his
decision.” }$

On Guideline Seven, Estrada states
“Without denying the fact that there are
State officials who feel imposed upon
and elected officials (and potential
chall rs) who sufier from uncertainty
as to when the boundaries of their
districts will be 'fixed,’ the actual

' Estrada. page 19.
/ '8 Estrada. page 23.

decision to adjust the cansus and the
subsequent release of adjusted
numbers.?®

On Guideline Eight, Estrada states
there is an implicit azsumption that the
public understands the standard census
methodology. However, their tion
of what the census is—is far from the
real census. Thus, both the real census
and the reason for adjusting the census
must be understood by the public. The
public must understand the context of
the PES in the census process. An
informed public will accept the need to
adjust if provided with concepts to
understand the logic of the method.®

In conclusion, Estrada notes that the
census has suffered from a persistent
difTferentia! cndercount. The evidence
overwhelmingly demonstrates that the
census count can be improved by
adjustment. The PES adjustment factors
bave an advantage over demogrsphic
analysis in providing more specificity
about the undercount. Adjusted counts
will be more equitable and assure equal
representation. Therefare, the Secretary
of Commerce should acjust the census.

Evoluation of Recommendotion

1 do not agree that it follows that even
were the 1900 census sufficiently flswed
to require an adjustment, an sdjustment
is possible. The facts cited comg:ﬁns
1880 and 1990 are & necessary, but not
sufficient, grounds for considering an
adjustment. A methodology must be
available that will achieve a successful
distributional correction.

1 agree that the differential
undercount is regrettable, and a cavse
for serious concern. I do not agree with

19 Estrada, page 3.
8¢ Bstrada, page 23-21.
3 Estrada. pages 24-25.
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Estrada believes that the total ertor consequences [of the census being Estrada that the flaws cited in the
model (P16) indicates that errors adjusted and Hgures not being census gre ted directly to that :
introduced in the PES were small and available until july 15, 1901) are that a undercount. ! agree that no matter how
mbcqulbenddﬁﬁem&hh couple of Cangressional seats wili shift  the differential came about, one would
andercount. from one State to another; that delays want to fix it if one could.
Jncdddheho‘&mbe dad:t:ht:tg:t :dgl?md hndism n:;::‘at lwh&&e%m&mﬁpf‘f
8 strong argument can be ma t es | However, [ do not agree that
requirement for local area accuracy can dhuidsum{nehbedisht!y estimates followed all expected
be satisfied by showing that adjusted modified to meet the one-person, ane- patterns. For example, in the discussion
counts are an improvement on the vote requirements.” 3¢ of Guideline One, above, serions
average for the principal uses of census Estrada says these disruptive are ralsed about its success in
counts. He claims it is app te to consequences must be weighed black males, and its "over
l:gga the adjusted counts at the fact that a census adjusted for compensation™ for older females. In fact,
!s of aggregation than the block deficiencies will a more PES results are frequently incons{stent
Estrada acknowledges that the equitable allocation of persons to each  with demographic -
Census Bureau study on heterogeneity district, and & more equitable allocation I believe that the Hoaglin and
(P12) shows mixed results with respect  for all other census pusposes. The public  Glickman study can be interpreted to
to the hamogeneity sssumption with good is better served by focusing on the  ghow not robustness, as Estrada says,
respect 1o poststrata. “The research potential benefits of adjusting the census byt that it can be interpreted to show
‘flags’ the need to be aware of State to millions of rather than on the  thet thirteen different models produce
effects [overwhelming postatrata limited pumber of and thirteen different sets of adjusted
effects).” 37 . Congresswomen and legislative officials  counts. These counts may bave been
On Guideline Three, Estrada who will be affected by the July 15,1981, close to one another, but not neceasarily

be an improvement over the census.
Furthermore, as I noted in the discussion
of Guideline Two there are other
sources of variation due to statistical

modeling.

ldonot that the conclusions
rcached with respect to the Panel
correlation bias studies are es clear as
Estrada asserts. As Special Advisory
Panel member Wachter suggests, the
undercount may be underestimated by
correlation bias effects not because of
differential misses, but by differential
erroneous enumeration rates when
holding misses constant.®

1 believe that Estrada’s discussion of
erroneous enumerations reaches the
opposite conclusion from what the
studies find: Differential erronecus
enumeration rates by evaluation post-
strata are a cause of concern, use
they leave open the real possibility of
differences between processing offices
in how well the PES was carried out.

1 agree that the total errar model is
experimental, but I disagree that the
expression “total” is appropriate. Not all
errors are included in it, only those
errors that could be estimated on the
basis of the PES. While the study of
total errcr is encouraging, it is not yet
dispositive with respect to the utility of
the model.

Estrada acknowledges that P12 shows
mixed results with respect to
beterogeneity of post-strata. Thus, his
assertion that requirements for local
area accuracy are satisfied by “average
improvement,” and that onlg;lgh- than
block levels of aggregation be
considered, seems to me to contradict
his scknowledging that local area

32 e the discussion of Guideline One sbove.

82 Wachter, pages 12-13.
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accuracy needs to be satisfied. In fact,
heterogeneity at the block level would
mean that Guideline Two has not been
satisfied.

As noted earlier, | believe that the
Hoaglin and Glickman study can be
interpreted as demonstrating a clear
lack of robustness: Since accuracy at the
block level is the goal, a process that
allows thirteen different models to
produce thirteen different estimstes that
differ only a little from one another, is
not adequate. Differing a little at the
high level of aggregation of the Hoaglin
and Glickman work may mean differing
dramatically at the block level

I do not agree with Estrada’s
comments on Guideline Seven. The
adjustment, as envisioned, will, in fact,
not provide a more equitable allocation
of persons to districts as he assumes. In
my opinfon, the lack of distributional
accuracy is precisely why the
adjustment is flawed as a correction for
the census counts.

Ido not egree that adjusted counts
will be more equitable as Estrada claims
in his discussion of Guideline Eight. In
fact, they will not be more equiteble
distributionally, which is the criterion
for determining whether an adjustment
wculd improve the accuracy of the
counts.

Reccmmendation of William Kruskal
Summory of Recommendation

Kruskal recorunends against an
adjustment. He uses the word
“modification”™ rathcr then sdjustment
since the latter term suggests to him that
“we really know how to improve the
Census enumeration.” ™ The primary
reasan for recommending against
adjustment is that “we do not know
with any confidence how to make such
improvements . . . and we will not
know in a relevani time scale” ®
Although “the proposed modifications
are clever and technically interesting,
the method turr:s on highly specialized
assumptions and we simply do not know
how robust the output results are
ageainst realistic errors In those
assumptions.” % The proposed
modifications are complex, impossible
to explain clearly for a general audience
and their use is “likely to increase
slready existing apprehensions about
manipulation and big brotherism in
Washington.” ¥ The modified estimates

#¢ Kruskal. page 1.
8% Kruskal paged. |
#6 Krugkal page 1.
®7 Kruskal. page 1.

tnight well introduce more error than
they clear up, without anyone being
aware of such an imbalance.

On Culdeline One, Kruska! contends
that there is no conclusive evidence that
the modification removes more error
than it introduces, and does not expect
any convincing arguments anytime soon.
The major gap in assessing comparative
accuracy is the uncertainty about the
“capture-recapture” model. ™ The
tmplicit assumption of uniform capture
gbahﬂuy hbcu mﬂ;ﬂ traubl:fsam;m

owledge about degn ou
error caused by the non-factuality of this
assumption “is just what we do not
have, indeed cannot have, for the post-
enumeration process.” = .

Later Kruskal notes that Guideline
One calls for the highest professional
r’gfnent from the Census Bureau. “The

est level of professional judgment
requires vigorous argument and
discussion not only within the Bureau
but in groups made up both of Bureau
and outside statisticians and others.
‘That vigorous and public discussion we
have not had in nearly adequate
amount.” ®

On Guideline Two, Kruskal's only
comment is that synthetic adjustment is
based or a simplifying assumption that
fs known to be wrong, which in turn
throws great weight on the calculations
of stability, given reasonable error
structures.®

On Guideline Three, Kruskal's
impreasion is that “choice of the so-
called smoothing procedures wes
profoundly based on post-enumeration
survey (PES) results,” 3 which is not in
keeping with the guideline. He questions
whether “that in major respects the
choice of procedure was made before
the PES results were in hand,” but time
did not permit a full investigation on his
part.

On Guideline Four, Krugka! feels the
extraordinarily complicated procedures
will undercut public confidence in the
census. On Guideline Five, Kruskal has
no comment. On Guideline Six, Kruskal
believes that “timely data and analysis
are not really at hand.” ® On Guideline
Seven. Kruskal does not see bow “this
cuts in the present context.™ 3¢ On
Guideline Eight, public explanation will
be difficult because of the complexity
and the choice of one of many such
methods avallable.

Kruska! notes that the Guidelines “tilt
against modification,” but “that is -
hardly novel.” »

Without resting his views solely on
the guidelines, and instead on his
“partly formulated and internalized
professional criteria, along with fhis]
{nternalized civic standards,” % Kruskal
still recommends against an adjustment.
He expresses concern about the large
numbers of estimated counts and the
inherent problem of putting together the
millions of estimated differences
between the count and the adjustment.
He closes by noting that modifications
that increase counts can, in fact, barm,
by moving the of the
population in a given area in the wrong
direction.

Evaluation of Recommendation

I agree that the census modifications
lack robustness. Thus, Kruska! does not
interpret the Hoaglin and Glickman
studies as do plaintiffs’ panel members.
He recognizes that the adjustment may
fntroduce more error than they correct
without anyone knowing it

1 agree with Kruskal's criticism of the
“capture-recapture” mode! upon which
the DSE is based. He notes, in
particular, that its assumption of
uniform capture probability is most
troublesome.

1 agree with Kruskal's belief that there
has not been an adequate vigorous and
public discussion of the merits of
adjustment. However, 1 disagree with
his statement that the lack of such a
discussion means we are not able to
determine whether Guideline One is
adequately met.

I disagree with Kruskal that, in terms
of Guideline Three, there was no
prespecification. He asserts that
smoothing procedures were based on
PES results. His comments implies a
standard that would, in Guideline Three
terms, preclude ever meeting
prespecification requirements.

1 agree with his comment that
increasing counts can move proportions
of the population In a given aresa to the
wrong direction. That comment means
that he. too, is concerned with the
problem of distributive accuracy. and
that he shares a concern sbout whether
the proposed procedures deal with it
adequately.

Recommaendation of Michae! McGebeo
Summary of Recommendation

McGebee strongly recommend]s] that ao
adjustment be made to the census. There s
oo compelling svidence that suggests that the

95 Xruskal page &.
8¢ Xruskal page 8.
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. FES [post-enumeration survey] will provide
estimates that are any closer (o the true
population tatals for the eight million blocks

United States. Indeed. there is

ant evidence to suggest that

ment will move the population of many
buuuks further away from their true
populations.*?

Persons have always been missed in
the census for a variety of reasons.
Statistical adjustment fs the most recent
proposeal to address the situstion. 34

McGehee states that adjustment
numbers are estimates just like census
counts: there s po way to determine
which is closer to the true population,
other than assumption and judgment.
The evalustions of PES data “rested on
pre-concejved assumptions of how the
data would appear.” ¢ The results often
fell outside the limits predicted from
these assumptions, Rather than
accepting the conclusion that the
process iz flawed, the gssumptions were
modified. He has no confidence in this
reasoning. He refers to the problem in
computing margins of error (variances)
for local estimates as an example of this
problem. “It is a strong indictment of the
entire process, however, when
evaluation procedures are not clearly
understood by those using them * *
The entire process has tended to
produce more, rather than less,
uncertainty.” 40

hee gives, as an example of the

‘inty created, the large difference

uction matching effectiveness
ra... oetweer Albany and Kansas City
(87.20% v. 83.49%). Why this discrepancy
exists is unknown and “no documented
evidence can be greaented which clearly
explains this problem.” 4! Adjustment
proponents will argue that in the
aggregate these problems are small and
thus “the differences at lower levels
should be overlooked because they
become insignificant at the aggregate
level.” 42 McGehee disagrees, pointing
to Guideline Two requiring accuracy
across all jurisdictiona! levels.
Furthermore. variation at the aggregate
level, McGehee contends, is discounted _
by proponents by modifying the
sssumptions upon which the
conclusions have been based.

“Decisions made during the DSE
process, and the assumptions on which
they stand, dramatically alter the
adjustment results. A politically ‘better’
count cannot be defended If it is shown
that the assumptions on which it rests

7 McGehes, page 8. emphasis in the exiginal.

8 McGehee, page 4.
A ehea, page 4.
“hee. page 5.

are changeable.” ¢3 Because of the
widespread use of census figures, they
must be defensible. The Bureau has
maintained public confidence in its
numbers over the years by “its
meticulous approach to detail and its
dogged acherence to maintaining the
quality of Bureau dats as the true
standard.” ¢¢ Adjustment will
undermine the public’s confidence in
this track record. A decision to sdjust
should be treated as political, and be
forced to undergo the same
Congressional scrutiny as other such
decisions.

dhmtng th?m his argument by
cuss capture-recapture
methodology. He uses an analogy to
compare the PES to counting bears in s

ame preserve. He notes that the
gw:roamity in game wardens’
background and abilities. in the types of
bears and their physical characteristics
and in the terrain will lead to
differences in how well the beers are
counted. In similar ways. the
enumerators’ characteristics, the
characteristics of the population the
enumeretor is counting and the
environment in which the enumerator is
working will all have effects on the
outcome of the PES. These problems are
compounded by the {act that PES
records must be matched back to the
census and the ability of matchers may
be heterogeneous. ¢* To jdentify the
weight given to each of these variables,
regression models are used to determine
their individual effect. How these
regression models are specified in the
PES process {s constantly changing.
How to combine these variables into
larger pumber and how to compare
various strata are issues of judgment on
which individuals may differ. ¢8

McGehee says that comparisons of
data to the “correct” or “true”
population are often made. The
“correct” population is derived from a
series of assumptions and thus results
are simply theories. After reviewing the
data, it is clear that the proposed
adjustment does not meet the criterion
of being usable across all jurisdictional
levels nor Is it robust at local levels to
reasonable alternatives. The ides of
using the PES to adjust the census is so
complicated and so subjective, that no
reasonable person can agree that jt
sbould be contemplsted or that the
process will be explicable to the general
public. ¢?

o8 McGehee, page 8.

44 McGebes. page 8.

o8 McGabes, pages 810
40 McGehes, page 11.

47 McGehee. page 12.

McGehee next turns to the issue of
comparing the accuracy of the PES to
the Census. Matching PES and census
records is the key to assessing the
velative success of the PES and the
census in counting people. His “analysis
shows that the PES fails to demonstrate
a "better’ record of counting people than
the Census. Indeed in many instances it
cannot demonstrate that it did as well
as the Census.” 48 In support of his
assertion McGebee presents & cross
tabulation of census match codes by
race and ethnic origin. He also does so
for the PES. Although “time does not
permit extensive analysis of this
data,” ¢® he does note that twice as
many Hispanics in the census left the
race question blank as in the PES. More
Hispanics identified themselves in the
category “other” in the PES than in the
census. “On & superficial basis, the
results raise very significant questions
whether adjustment will, in fact, yield
greater accuracy than the census.” 8°

McGehee siates that the rationale for
using the PES to correct the differential
undercount rests on the assumption that
as the black population increases in
each block cluster, the PES willdo a
better job than the census in counting
people. ¥ It is appropriate then to
compare the “best” and “worst” census
and PES numbers within each block
cluster and see how these comparisons
change as the concentration of blacks
increase over clusters. |

McGehee argues that since errors
occur in both the census enumeration
and the PES survey, judgments bad to be
made as to whether it was correct to
include them. These judgments are
critical in determining the success or
failure of the PES or the census. In those
cases where judgments were made, one
can get a range of estimates of quality
by assuming that all judgments should
bave gone in favor of omission and,
alternatively, all judgments should have
gone in favor of inclusion.’s Best and
worst confidence level scenarios for the
census and the PES in each block cluster
are carried out. These comparisons are
displayed by ranking the results in order
of the proportion of blacks in the cluster,
since research indicates “that as the
percentage of black population within a
cluster increases, the effectiveness of
census coverage decreases.” 89

8 McCehes, page 14
* McGehes. page 10

2 McGehes, page 21.
8% McCehee. poge 25




McGehee then turns to the guidelines.
In his discussion of Guideline One, he
finds the entire concept of adjustment
on “the outer limits of statistical
research.” ¢ The assumptions
underlying the evaluations of the PES
are so arbitrary and fuid that little
weight can be attached to their
assessments of PES quality. Therefore,
Guideline One cannot be me! since one
cannot prove that the PES is better than
the census.

On Guideline Two, he notes that
veriances between processing offices
and evaluation strata are outside
expected levels and at the district office
level there was such variation it could
not be reconciled. Adjusted numbers are
inconsistent at the State, city, and
subcounty Jevel and suffer from serious
quality concerns.s?

On Guideline Three, McGehee asserts
that the adjusted counts have not been
shown 1o be more accurate than the
census enumeration. The determination
of quality is dependent on many
assumptions and judgments.

McGehee says that the manipulation
of assumptions in evaluation studies
undermines confidence in all
statistical data collection and therefore
Guideline Four cannot be met.*#

84 McGebos, page 28.
% McGehee, page 29.
8% McGehee, page 31.
8T McGehoe, page 32
88 McGebee. page 33

Evaluction of Recommendation

I agree with McGehee that the results
of the PES fell outside expectations. The
error variance around local estimates
are an example of this problem.

1 agree with McGehee's citing large
differences in production matching
eflectiveness between processing offices
as indicators of uncertainty rampant in
the PES data. However, evaluation
studies of the PES have not found the
kind of systematic effect alleged.

I disagree that the link between the
Bureau's credibility and its aversion to
schemes that tend to devalue the census
itself is a reason for avoiding
adjustment.

1 agree with McGehee's criticisma of
the capture-recapture methodolog{. He
raise issues not brought out elsewhere
that cast doubt on its velidity for use on
human problems. I agree with his notion
that characteristics of interviewer,
interviewee, and setting interact to
affect the quality of information, and
find Mccelee to persuasively alaborate
the idea. [ believe that McGehee's ideas
support criticisms of Kruskal and others
that thé method ts Bawed
fundamentally. .

I disagree that if an adjustment were
made it would not be explatnable to the
zublir. Since the decisfon not to adjost

just as complicated, this statement
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McGehee uses six graphs to present McGehee claims there remain legality  does not seem to have merit as an
these results. “When comparing the best  questions about adjustment that need to t against adfustment.
census scenario with the worst PES be answered with respect to Guideline Although I concluded that en
scenario one sees that the census does a  Five. On Guideline Bix, McGehee states  adjustment would degrade the quality gf
dramatically better job of correctly that sufficient data are available to the population distribution as compare
counting people than the PES. ... What st that the PES was flawed and the  to the census, I do not agree with
:ﬁ;lhofthedluhhmﬁdentto McGehee's explanation of why the PES
is surprising, however, is the potentially . . D as the He
drsmatic performmance shown by the justify a decision to adjust the census. did not do as we ;: n eensut;.' e o
census in thoze clusters where the black On Guideline Seven, McGehee finds presents an analysis showing
be and that the mere fact of a possible sample of block clusters, as the
Population ls befweer 5% and 70%. di has caused constemation tage of blacks within a chuster
Even more surprising is the very close adjustment has ca " The g-'m ‘he . o pert
carrelation between the census and the {0 ST R ORE PEL LT L McGeboe clams
mu‘,';&' usters th“;:bh:kh fa and statistical feasibility of adjustment  that this analysis casts serious doubt on
population is greater 80%. ct wﬂlmxﬂthutemlve??gdhtﬂu.“ the argument that jpso focto a PES
the Ceasus has a bigher confidence level  T'py 1 idelin Bight, McGehee  based adjustment will necessarily
than the PES in those dhusultenm where the asserts that the entire process is so0 reduce the differential undercount of
black population is be 80% and complicated and difficult to understand,  blacks. I find his argument at best
85%. This flies in the face—and even by professionals, that a general anecdotal and not compelling.
graphically demonstrates the ‘f:n‘cy-"f rationale cannot be clearly fustified. To I agree with McGehee's conclusions
the argument put forward .‘.’{. ° the degree that the process is explained  that, on the basis of his analyses,
proponents of adjustment.” 3¢ The PES successfally people will become awere  arguments for adjustment based on
does not necessarily outperform the of the kind of manipulations inderlying  Guidelines One, Two. Three, and Six are
census. Even if one accepts the midpoint 4 4nd the integrity of the statistical Dot adequate: The census remains more
between the best and worst PES results, process will be forever compromised. accurate than the PES: adjusted
. the census exceeds this level and the Adjustment is to correct an inequity, numbers are inconsistent at different
PES does not cutperform the census in ~ which {s not a statistical problem buta  levels of geography, and the quality of
clusters containing e large number of political and societa! problem that the PES is too dependent on
blacks.¢* should be dealt with by the Congress.$?  assumptions, not facts and analysis.

McGehee argues on Guideline Seven
that disruption is already occurring. This
ent lacks support. He cites no
evidence that adjusting or not adjusting
will differentially contribute to
disruption. Thus, 1 find that his
arguments that this Guideline argues
against adjusting ere not relevant.

I disagree with his belief that the
technicalities cannot be explained.
Rather, I note that the process has been
open, the Bureau has gone to great
lengths to document its activities, so
that there was no lack of ability to
explsin adjustment.

Recommendation of V. Lance Tarrancs,
Je.
Summary of Recommendation

Tarrance recommends against an
adjustment. He has chosen to
concentrate an the public policy
tmplications of a decision, not only
because it is his area of expertise but
also because he is “convinced that the
impact of changes to the enumeration
totals on the operations of our

vernment—at the federal, state and

levels—would be disastrous.” 2
Tarrance's lengthy introd remarks
are followed by a discussion of the
guidelines.

Tarrance states that the perception
that if the Bureau discovers how many
persons it missed it should be an easy
task to correct census results is

63 Tarrance. page 1.
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+ incorreét. In fact, there is no consensus
o2 how to fix the counts among
ny cians or other experts. Two

A xolh—March 1990 and April

P ow no consensus on including
€3 uuates of missed persons in the
count. Whites were evenly split; non-
whites preferred a synthetic
adjustment.$?

‘Tarrance says that more important
than the statistical quality of the
numbers is the public policy aspects of
an sdjustment These include “the
paralyzing difficulties that changing the
numbers will cause in accomplishing
sedistricting . . . for all levels of the
electoral system; the damaging
perceptions that will be given to the
public about the two different sets of
numbers from the census: the troubling
unceriainties surrounding even
statistically acceptable pumbers ... ¢
Such policy difficulties should not be
dismissed as many proponents of
adjustment have done.

Tarrance asserts tha! lost in the
debate fostered by adjustment
advocates are the following points of
decisive importance: (1) The adjustment
process is complex. not well understood,
without precedent and eveluations of it
are judgmental; (2) synthetic estimates
below the State level will never be more
accureate than census counts; (3) the
degsi~e of July 15, 1991, Las not
aly nough time for adequate
ev. . of the adjustment process or
its product; {4) two scts of numbers may
creatle “cheos” for the 1992 electior:s: (5)
the trust in census confidentialily and
the beliel in the need to cooperate with
the census will be further ercded; (6)
resources may be deried 1o future
census activities because “gd;usiment
will tale care of all problems” will be
the expedient prevailing sttitude; end (7)
accepting edjustment will invite * ‘inside
manipulation’ of numbers for polilical
purposes.” ¢

Tarrance says that “The adjustment
process being used can produce an
crray of differcnt results depending on
the choice of assumptions and/or
statistical methods employed. ...” ¢¢
Thus, the issue i3 not technical, but
judgmental, as the decision calls for an
assessment of the consequences of &
decision. Whatever the decision,
litigation will ensue, but a decision
against adjustment “may be the
beginning of a more reasoned look at the
problem.” 87 The Constitution says

3 Tarrance. page 2 and Appendices.
43 Tarrance, pages 2-3.
@8 Tarrance. pages 4-8.

o Ty, page 8

Lo page 7.

Congress shall determine how the
census is to be conducted; therefore
Congress should settle this issue. if at all
possible, rather than the courts.

Tarrance quotes a statement made by
co-chair Ericksen in 1980: “The
undercount adjustment procedure needs
to be statistically sound and politically
credible,” and goes on to state that the
coatroversy has increased, in fact, and
Ericksen’s 1960 position is even more
compelling today. Given the confusion
and possibly paraly effects of
adjustment, the best solution fs not 1o
adjust the census today, but to consider
the proposal to adjust intercensal
estimates as is done in Australia,
Finland, and Spain.

On Guideline One, Tarrance first
notes that statistical sampling only
produces accurate results when sample
sizes are sufficiertly large, and for small
jurisdictions this Is simply not the case.
Some small area counts will be made
less accurate by an adjustment and the
question is how we deal with such
areas. There are & host of questions
ebout tradeofls among communities in
accuracy that remain unanswered.

Furthermore, ke points out that
accuracy is a poirt of furdamental
definitional differences between law
azd statistics: law needs certainty,
statistics accep's a range of uncertainty
about numbers it still considers
accurate. “Any court setilement
dirccting adjustment will necessarily
require the arbitrary choice of numbers
which have been derived from methods
that statisticians would ordinarily hedge
aboul. ... It is paradoxical that those
same interests who are faulting the
Bureau of the Census for not having
counted all persons are at the same time
putting Inordinate trust in that same
agency to transcend the limits of
statistical ‘estimating!’ ~ 6%

Tarrance argues that:

The important fact that is buried in the

- mass of rhetoric about the need to correct
inegquities resulting from undercounting is
that the numbers will undoubtedly be less
accurate for many aress below the state
Jevel. The reality is that the adjustment
process will not find those persons who were
missed by the origins! enumeration and
include them where they were not counted
before. ... Some correctly counted blocks
eould have persons added to their count:
some corvectly counted blocks could have
persons deleted from the census count, and
Incorrectly counted blocks might aot have
any changes made {o their pumbers.** In

&8 Tarrance. page 13
® Tgorancs. page 13, amphasis in the original

sddition, the post-enumerstion survey (PES)
1s not gble to handle all forms of counting
errors with equal adequacy. Thus,
smisallocation can still occur even with
adjusted pumbers. Ultimately, “the final
numbers are chosen from & range of
possibilities that are dependent upon the
choics of assumptions; there is a great deal of
“aside’ judgment fnvolved, and aithough (he
has) no reason to doubt the experts at the
Bureau of the Census who have had to make
the hard choices. i is still troublesoms that
there i an opportunity for different results to
be obtained by the use of different methods
or assumptions.” 10

On Guideline Two, Tarrance states
that a lack of usability lor redistricting Is
a major deterrent to proceeding with
adjustment, because of the coxaliicts
having two sets of numbers will
geaerate. “The realities of redistricting
st the state and local level, combined
with the possibilities for endiess
litigation, are such that it would be
raive to believe that synthetic numbers
will be usable . .. for the purposes of
redistricting and reapportionment” 7}
With two sets of numbers, redistricting
plans will likely end up in court and the
Jikelihood of “chaos” for the 1992
elections seems ever more probable.

On Guideline Three, Tarrance is most
troubled by *the acknowledged fact that
different methods using different
assumptions produce different
results.” 7% As an example be notes that
small numerical differences lead to large
consequences in reapportionment and
redistricting. “It is all too obvious that
the procedures being used will not
produce robust numbers and that it
would be possible to obtain an array of
population counts which eould have
very different effects upon
apporticament™ 73

The requirement for pre-specification
in Guideline Three concerns Tarrance,
as some procedures were prespecified
and some were not. In particular the
decision not to combine demognghic
analysis with the PES was made by
staff, in stream. This is an example of an
attitude of “if the numbers don't come
out the way we think they should, we
can change plans” which is
*“diametrically opposed to what good
government policy should allow.
Furthermore it is clear that the
adjustment process s a statistical
operation which has never been done -
before and there are many last-minute
decisions being made.” 7¢ Tarrance

%¢ Tarrancs. page 16, emphasis in the original.

¥ Tarrance, page 18
78 Tarrancs, page 19.
¥3 Tarrance, page 19.
¥4 Tarrance. page 21.
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expressed uneasiness that “special adjustment is routine and not subjected  usability intended by the guidelines. In

interest pressure to adjust was pushing ¢ ;he scrutiny that it is now, the rigor of  fact, the effects of the numbers, if

an incompletely researched or " public examinstion to assure that accurate and usable to the block level,

insufficiently tested statistical operation manipulation does not occur will wane,  should not play a role in the adjustment

to a very shaky end".?s . and tge risk, therefore increase.'® decision with respect to Guldeline Two.
On Guideline Four, Tarrance states On Guideline Eight, Turrance states  This argument does not raise ¢ bar to

tha a decision to adjust would have a that few pecple, even expert adjustment.

far-reaching impact on future census statisticians, really understand the " lagree that prespecification may bea

efforts. Future censuses might be process being used. He offers several cause for concern. However, because

adversely affected as the Congress examples of ures and results of the prespecifications, such a8 the

might well cut cenaus funds, using the adjustment that are not well understood  decision not to combine demographic

logic that an adjustment will fix the and states that it s tmpossible to analysis and PES results, were

count anyway. Mayors and other local articulate the complicated statistical professionally done by career Census

officiala would question the necessity procedures to the average person. Bureau staff, I find that they impose no

for their efforts on behalf of the census. bar to adjustment according to this

“f, ‘%Tn:ﬁ:n:ow might very  £valvation of Recammendation guideline. g

well e e already tenvous 1 disagree with the tmplication of I agree with Tarrance's assertion that

confidence of ke public in the Census  Torrancers discussion of public policy gdjustment will have an adverse effect

Bureau. The controversy surrounding the
count should lead to imaginative ways
to take the census in 2000, such as
rolling samples, the “bare bones” head
count, etc.; and legislative proposals
immediately after the adjustment
decision.

On Guideline Five, Tarrance states
that Congress should determine how the
census is 1o be conducted as required by
the Constitution. Congress could also
direct program soluticns to resource
allocation inequities.

On Guideline Six, Tarrance is
convinced that the entire process has
been rushed in an attempt tc meet an
erbitrary deadline. There has not been
enough time for the evaluations. Given
the controversy and that a general
consensus has not developed, the
edjustment should not be doge without
“the most exhaustive study and analysis
of the data,” which there has not been
enough time to do.?¢

On Guideline Seven, Tarrance notes
that the Special Advisory Panel met
with representatives of the National
Conference of State Legislatures.
Technicians who must do the
redistricting believe that they will be
“paralyzed” by the “endless litigation™
two sets of numbers will provoke if the
census is adjusted,?? although the very
existence of two sets of numbers may be
problematic. An adjustment would be
most threatening to the creation of
redrawn electoral districts for the 1992
elections.

Adjustment, according to Tarrance,
will set a precedent for adjusting future
censuses. He notes that one person
miscounted in the PES represents from
$00 to 1,000 persons that would be
added or subtracted to develop adjusted
numbers. The opportunity for, or
perception of, manipulation 10 achieve
desired ends will remain, but once

—
*® Tarrance, page 22
' Tarrance. page 2.

—
“Tnmna.npa.

considerations that results of polls
should play a substantial role for or
sgainst adjustment. I also disagree that
lftberehconsmnnhaupanicuhr
adjusiment would improve the counts
and consensus that the adjusted counts
are better than the enumeration, then an
sdjustment could be done based solely
on that consideration.

I agree with Tfamnce'ld point that
there is support for not & justing
because of disruptive conseguences for
redistricting efforts.

1 agree with Tarrance that the seven
points of importance he cites, Je.,
complexity, lack of accuracy of
synthetic estimstes, inadequate time for
evaluation, two sets of numbers leading
to “chaos" for 1992, erosion of trust in
census confidentiality, adverse
consequences for funding future
censuses, and the danger of inside
manipulation, are valid expressions of
concerns affecting the application of
gm;;ielines One, Three, Six, Seven, and

ght.

1 agre with Tarrance's discussions of
lack of robustness which occur
throughout the discussion. The point is
mede by him that judgment plays a
substantial role in the choicc o
adjustment procedures. This is g flaw in
the adjustment process pointed out in
the discussion of Guideline Three,
above.

I agree that Guideline One's
requirements for accuracy are not met.
Tte problem of misallocating people—
even if one counts them correctly at a
“higher” geographic level, ts raised and
documented. ] agree that ths
arbitrariness of outcomes depending
upon choice of assumptions is a
fundamenta! weakness of edjustment.,

1 disagree that two sets of pumbers
will cause sufficient chaos to make
either set not “usable” in Guideline Two
terms. This is not the definition of

T e — e wias WL LIUL DE

"¢ Tukey. pege 1.

on future censuses,

1 do not agree that there has not been
enough time for the PES evaluations.

1 agree with the evidence as cited,
including a meeting by the SAP
members with representatives of the
National Conference of State
Legislatures, supporting, anecdotally, a
prediction of endless litigstion to be
engendered by two sets of numbers, if
an adjustment i{s made. I agree that there
will be az increasing risk of future
manipulation of the counts through
adjustments if the precedent ig set. This
point is acknowledged in the discussion
of Guideline Seven, above.

I disagree that the adjustment carnot
be explained adequately, should it
occur. | believe there is tufficient
documentation to do so. ] disagree with
Tarrance’s interpretation of the role of
Guideline Eight an this matter.

Recommendation of John W. Tukey
Summary of the Recommendation

Tukey recommends an adjustment. He
relies on the same report submitted by
and coauthored by Ericksen e! o/, He
argues that each and every one of the
technical Guidelines are supportive of
djustment and the key Guidelines One
and Three are indicative of an
adjustment.?® Tukey addresses the
guidelines in the order given here.

On Guideline Four, Tukey states that
a decision to adjust will ¢ ce the
Bureau's reputation and facilitate future
operations, while a decision not to
adjust may hinder future census efforts.

Tukey states that the questions raised
in Guideline Five have been before the
courts several times, and all decisions
rendered permit adjustment,

On Guideline Seven, Tukey states that
the Guideline must refer to aspects of
orderly transfer of political
representation that could not be

/’\
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anticipated in March 1960. There areno  numbers indicates that the Guideline and the reasons why people are missed
tha ll.l"cllh‘ e nu‘:l'th'ruk?.:rgmont that i b.ln ﬁ-ou.th.: l!ntl:no ?nh
Guidelins t. T key states that sagree (] extrapolats from and places
Mdo!!neufﬁl be¥net.'l‘ha Guideline Three has beea met. In analyzed to all the rest, for the PES to
technltal tat} behind cular, I disagres with his frprove the census enumeration. The
the adjustment decision is in keeping interpretation of the Hoaglin and first has ha the second has not.
with ths professional standards of the Glickman study. which be says supports  and the’ is in doubt.®*
statidt ty. the hom ty assumption. As The ty of the PES is There
-On Gaideline One, in Tukey's” above. it can be used to supporta are probleins and limitations but no
: judgment, the adjustments that variance is a serious disasters. Thus the first criterion is met.
gmmtﬂmmm problem with the synthetic estimation A substantial of persons
: ) bave been Mmg.= model . : missed, net, by the census were not
t professional judginent, and are 1 agree that Guidelins Six canbemet.  Within reach of the PES. Discrepancies
“ihore gccarate, both as to'numbers and 1disagree that small differences between estimates of national -
&3 10 shares, than the ray original between alternate sets of adjusted undercount between the PES and
tion L ﬂgummwbumadjnmzm demographic analysis by age and sex for
. On Guideline Two, Tukey notes that,  the requirements to adjust to the blacks and non-blacks cannot be
since the Buresu Is preparing consistent level with distributive accuracy. z:ph!nec: away by thau{b'l,al:k‘noml
and lets counts down to the block  Recommendation of Kenneth W. whomﬂ?s?&.mhhmm
level h“uobnton::huunzng.“ Wachter being missed. net. in the PES. There is
On Gujdeline Three, ey says that Summary of the Recommendation no direct information on the distribution
the Bureau has stuck to prespecified ary of of these le from place to place.

procedures. Dr. Robert Pay and
consultants Drs. David Hoaglin and
Mark Glickman have done a series of
lhsdaﬁ' testing different sintistical
models that agree with one another and
have proved to be good:

On Guideline Six, Tukiey states thers
should be no questions raised about
nonadjustment because of inadequate
data by 15 July 1991.

ukey ends with a post-script that
* that the existence of gensitivity of
tment to reasonable choices should

- «olbar to adjustment, aklong as it is
small"The single prespetified procedure
prodyges small sampling errors in
compirison with post-stratum to post-
stratum differences in adjustment
factors tc make it clear that acdjustment
provides smaller combined error than
non-adjustment.

Evaluation of Recommendation

[ disagree with the assertion thata
décision to adjust will enhance the
Bureau's reputation or facilitate future
census efforts. In fact, other YAP
members assert the opposite *+3

llz: that Guideline Five is not e bar
toadecisicatoadjust .’ .

Tukey's interpretation of Guldeline
Seven, while unique, would not change
the role this Guideline plays in the
adjustment decision. -

I agree Guideling Eight can be gpet.

I disagree that the analysis of ..
Guideline One indicates that the
Guidsline has been mat with respect to
shares. Sincer the adjustment must
clearly be shown to be superior to the
census, controversy over this very

important rolé played by census

+cGeles. page & Tarrance. pages -6

Wachter recommends t an
adjustment. He “conclude[s] that the
requirements for accuracy. state and
local usability, and robustness
articulated in Guidelines One. Two, and
Three are not met by the adjusted
&ouxﬁu! The}?mger eonsg;hnﬁg in

elines Four through t also, on
balance, do not favor a decision to
adjust. [He] therefore recommend[s}
against adjustment of the 1990 U.S.
Census counts.” **

On Guideline One, Wachter concludes
that the adjusted counts are not
satisfactory. Although:

svidence indicates that the adjusted counts
are more accurate at the national level, the
relative sizes given by adjusted counts are
probably less accurate for ¢ number of
[St:lu and surely less accurate fora
substantia! fraction, possibly & majority. of
Jocal areas for which [clensus counts are to
be used.” 8¢

As a preface to detailed sections on
Guideline One, Wachter makes several
pages of genera! observations:

The adjustment of a census is difficult
as it is a matter of changing the counts
foros m.itlilion blocks. A post- s
snumeration survey (PES}-like survey
usually used to generalize up from .
sample totals to population totals; for
such a use the absolute size of the
sample rather than the fraction surveyed

d limit the accuracy that could be
achieved. The PES is used by the census
to generalize down, which is a much -
more demanding process.

Three things must h;gen for the PES
to be successful. The operation
must be good. the people missed in the
Census have to be reached by the PES,

02 Goe the' discussion in Guideling Ong above.
83 Wachtar, page £ of cover letter.
84 Wachter. page 1. emphasis in the original.

. As to the third criterion. the answers
are not yet clear-cut. There is
insufficient homogeneity at different
levels of disaggregation for post stratum
for the adjusted numbers to be usable.
Erroneous enumerations are pumerous
lnl:cfrominent in the adjustment picture.
Block level data and district office data
do not support the assumption of
bom.?feneny.

Different smoothing procedures
should lead to similar answers with
respect to adjusted versus enumeration
counts, but they do not: they lead to
markedly different answers.*®

Comb census and PES data
produces results that are better than
either alone only if we know enough
sbout the precision and accuracy of
each part. This is an empirical, notana
priori, question.

His personal experience with census
enumerators and PES enumerators
suggests that, contrary to common
wisdom, census enumerators may very
well have done a better job than PES
enumerators in a significant class and
pumber of cases.

dofes] not belisve that
i tc{l indul or loss ﬁmgg:hhly

the cholce them Is not & scientific
choice. Each involves implicit
value ts about different sorts of

error. For example. each index determines
whether a few largs errors are mors serious
than a great many smaller arrors. Whether
we agree with g perticular tradeoff is ©
matter of personal and political values. it
Mndhaﬁqubcf::m."

5 Wachter. pages 1-2.
82 Wachter. page 3.
97 Wachter. page 8. smphasis in the engnetL
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The census is the source of small-area
data, 0 sccuracy at that level bas a specia?
claim although some sensible balance of
concern and perspective for }avel of detail is
required. .

In the first section devoted to
Guideline One, Wachter considers
national discrepancies between the PES
and demographic enalysis. There is a
national undercount, although Wachter
takes issue with the uncertainty .
intervals about the point estimates of
the undercount. There is also eredible
evidence of a differential undercount.
Although the evidence from the
demographic analysis and the PES agree
ss to the existence of broad
differentials, “the evidence as to the
pattern by age and sex for blacks and
non-blacks does not agree.” 88
According to the demographic analysis,
» high undercount rate for black adult
males, aged 20-64 exists. This does not
occur in the PES which means that “a
large portion of the people probably
missed by the Census were also missed
by the extrapolotion from the PES that
produced the adjusted counts.” He calls
these people “unreachable.”

Wachter estimates the numbers of
unreachable people to be large, perhaps
half-a-million. Since nothing is known
about their location, the huge sumbers
of “unreachable"” people mean relative
population sizes based on sdjusted
counts cennot be shown to be more
accurate than those based on census
counts at any subnational level.®®

Wachter then turns to patterns in the
estimates of net undercounts for post-
strata. The patterns of adjustment
factors for the 1392 post-stratum groups
show regular patterns at higher levels of
aggregation, but unexpected complexity
when examined stratum by stratum,
suggesting heterogeneity where there
should be homogeneity. Analysis "for
aggregates mask a large amount of
diversity within groups. and the story of
census coverage, at a Jevel of fine detail,
is more complicated than one would
hope." 8 .

Wachter then turns to the proximate
determinants of net undercount. He
finds that “erroneous enumerations
account for a Jarge portion of the
variations In net undercounts across
sreas and post-strata.” *2 Erroneous
enumerations play a powerful role in
determining the net adjustments to the
counts, and this role is masked by

08 Wachter, page 8.

8¢ Wachter, page 7. emphasis In the original
99 Wachter, page 8.

®1 Wachter, page 10

1 Wachter, pagy11.

smoothing adjustment factors which is
probably unfustifiable.?s .

Wachter suggests that variation in -
erroneous enumeration could be the
result of coverage improvement
programs. The evidence that can be .
gemd from comparing the cities of

t and Chicago is mixed: The main
conclusion that can be drawn is that
e Foweeen ) lavping Detrort”

casn er, t
and Chlag:.bgethcr in the same post-
strata, a3 the PES does, {gnores sizable
differences in coverage patterns.” #4

Wachter says that strong correlation
between erroneous enumerations and
omissions s :nnm;iiﬂy nn;gemood.
even though it contributes tantially
to the size of net undercounts. Since
erroneous enumerations exceed
omissions in & number of post-
strata, there be a goodly number of
downward adjustment. Thus “people
who themselves filled out their Census
Jorms correctly may be ‘minused out’ of
the Census to compensate for others
who were erroneously enumerated” to
calculate an adjustment. “There may be
no statistical objection to such a
process. But an a human level it is
offensive.” #8

Wachter asserts that there remain
uncertainties in the demogrephic
analysis, aithough it has been much
improved.

Wachter states that the total érror
model does not mean all relevant errors
for assessing the accuracy of a PES are
included. Rather it addresses errors st
the level of the evaluation strata only
and, furthermore, treats them separately
with no joint error structure. There is no
lm:f‘e way {o generalize from the
evaluation strata to small areas.

The approach s novel, pioneering and
controversial. Thus, the “confidence
intervals” around error components are
not what statisticians usually mean by
confidence intervals. The total error
model actually estimates cnly a portion
of the possible sources of error in
undercount estimates. Components
missed are of unknown magnitude.
Stratification is applied inconsistently
and some of the uncertainty estimates
are themselves subject to large :
uncertainty. The total error model is too
optimistic with respect to uncertainties
attributed to imputation.

For Wachter, the main lessons drawn
from the total error mode! are that the
confidence intervals for most of the non-
minority strata are compatible with gero
net undercount, but the fntervals for all
the minority evaluation strata are not.

93 Wachter, page 10.
4 Wachter, pege 13,
o8 Wachtar, page 14. emphasis in the original.

. rather than factors incl

The higher estimated undercounts are
subject to high estimated biases.?® :

Several critical aspects of the total
error mode! results are then discussed
by Wachter, with correlation
bias or “catchability error.* The -
correlation bias assumptions used are
not realistic when applied to the PES.
People stay out of the Census and the
PES not by chance, but because they
want to. Dual system estimstion '
depends on chance mechanisms. There
ars many ways to allocate the twice-
missed people. Whether the choice
made is good is entirely speculative.
How the measurement of variance in the
total error model reflects correlation
bias is not clear. It is better not to
attempt any formal allocationof - .
unreached people to local jurisdictions
because of these problems.

Wachter next turns to matching and
fmputation studies. These studies of
matching error give estimates of false
non-matches that are too low by the
very nature of their design. A amall test
on step-children illustrates the point that
because matchers simply apply rules,
they may miss true matches.? The
effects of imputation may also be larger
than the evalustion studies indicate.
Wachter uses & sensitivity anatysis to
indicate the bounds on the effects of
imputation. It shows that s great deal
rests on the correctness of the
assumptions in the imputation, but since
these assumptions have not been
examined, the measures of variance are
too low.

On Guideline Two, Wachter gees
“gubstantial obstacles to using adjusted
data for Congressional .
reapportionment” and concludes that
adjustment procedures are not well
sufted for coping with local ]
heterogeneity in census undercounts.
Firm conclusions cannot yet be drawn
as to the extent of local heterogeneity
and Its implications for the accuracy of
adjusted local counts.

Wachter shows by example that

ing on how imputation is done

seats could shift between States in a
variety of ways. In estimating adjusted
state population counts, edjustment
factors based only on within-State data,

uding across -
state dat:l :‘Elcct the dbuibut‘i{:; of "
Congres seats as well. e
five methods tried by Wachter, eﬂ
epportionment was different and eleven
states sither gained or lost a seat
relative to the census in at least one of
the methods.

8 Wachter, page 17.
o Wachter, page 21
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* ‘Wachter points cut that there is substantially. Finally, smoothing affects 1 agree that the tota! error mode! does
acknowledged lack of homogeneity not only adjustment factors, but higher  pot inciude all, or necessarily even most,
st-strata. The issue is whether  Jevel aggreg: dons of data. sources of error. 1 agree with the
{ evere to make adjustment Wachter cbeerves that the effects of criticism that the confidence errors

l&bo lmciela;ible. Very little is known the oeleiction of :fuhblen for the
about lo eterogeneity. Experiments regression part of smoothing are not
at the block level give amb results npegligible but they are not a central
with respect to the balance between tssue. -
fmprovements and worsenings of counts On Guideline Four, Wachter feels that
when adjustments are carried down to an adjustment would reduce the stake
the block level. However, Wachter that individuals, civic leaders and
concludes that Jocal heterogeneity is a Congressional representatives would
serious problem for adjusting the counts  have in coverage improvement efforts.
at district office levels and that cﬁerhapa Adjustment would increase the political
& majority of units could be made worse  leverage of technical decisions and
by an adjustment. extra efforts to guarantee the Census
Waechter's experiments and analysis Bureau’s independence and objectivity
convince him that studies of local-level  would be required.

adjustment have “scarcely begun to Wachter offers no guidance on
scratich the surface™ of the issue of how  Guideline Five.
local heterogeneity has an impact on On Guideline Six, Wachter states that
adjustment.*$ His block leve! analysis sufficient data are avaflable fora
leads to more puzzles than answers. reasoned decision on adjustment.

On Guldeline Three, Wachter finds On Guideline Seven, Wachter says
that reascnsable alternatives to one that disruption is likely as a result of an

aspect of the amoothing model lead to adjustment, but this should not be
significantly different adjustment factors decisive for the adjustment decision.
and thus the adjustment factors cannat On Guideline Eight, Wachter sees no
be considered robust. He finds that difficulty in meeting professional
smoothing has been the most standards of the scientific community.
problematic part of the PES and that the  The details of the adjustment decision
smoothing bas had more of an effecton tell against its understandability by the
the fina! adjustment than can be easily general public. Some dismay when an
justified. The effect of deciding to use understanding of what adjustment really
pre thed rather than unsmootbed is should be anticipated, if the decision

va in computing smoothed is to adjust.*®? Adjustment will have
lgi; at ;acton {: to rais:] many victims.102

adjustment factors by sever: . .
percentage points, some by more than Evaluation of Recommendation

six percentage points. The changes I agree with Wachter's point that the

tntroduced into the adjustment factors PES, even If it yields results more

are of the same order of magnitude as accurate at the National level. doesn't
the sizes of the adjustment factors improve the distribution of population
themselves.*® Decisions about pre- over the results of the census
smoothing make a large difference and enumeration totals due, in part, to

80 alternate methods leading to different  “unreachable” people; among other

outcomes seem equally reasonable. In factors.
fact, pre-smoothing seems to run the risk I agree with the argument that a good
of "loading the dice.” 380 PES is not a sufficient reason to adjust

Wachter argues that pre-smoothing of  the census. | agree that Wachter’s two
variances changes variances in ways other conditions are not met, viz, people
that are counter to what one ought to do:  Who were missed must be reached, and
reducing large variances increases the  ~why they are missed must be knowable.
weight assigned to empirically unstable ] agree that Wachter’s elaboration of

factors; increasing small variences the problem of correlation bias provides
reduces the weight assigned to stable insight into why the adjusted counts
factors. In addition, the variance uced from the PES may be distorted
smoothing process is not directed at y correlation bias, and not simply
making covariances more sccurate. underestimate the undercount. There are
Furthermore, the choice among simply people who are unreachable, and

regression models is arbitrary in the determining why they are unreachable
sense that there §s no reason to choose is an inscluble &pblem.

among them, yet the results each set I agree with the analysis of
produces differ from one apother discrepancies between the PES and
demographic analysis.

"W er. 0.
hid . ::: 38, 183 Wachter, page 40.
sec - page ¥7. 102 Wachter, page 48,

around the components of the model are
speculative, not uncontroversial
among statisticians. Pointing out that
estimated undercounts are
ject ta higher estimated biases casts
serious doubt on the quality of these
PES estimates.

[ agree when Wachter states that the
total error model does not mean all
relevant errors for assessing the
accuracy of a PES are included. 1 agree
with him as he goes on o say, “Rather it
addresses errors at the level of the
evaluation strata only and, furthermore,
treats them separately with no joint
error structyre. There is no simple way
to generilize from the evaluation strata
10 amall areas. The approach is novel,
ploneering and controversial Thus, the
‘confidence intervals’ around error
components are not what statisticians
usually mean by confidence intervals.
The total error mode! actually estimates
only a portion of the possible sources of
error in undercount estimates.
Components missed are of unknown
magnitude. Stratification is applied
inconsistently and some of the
uncertainty estimates are themselves
subject to large uncertainty. The total
error mode! is too optimistic with
respect to uncertainties attributed to
fmputation.”

I agree with the discussion of
Guideline Two that more work is
needed to determine the homogeneity
problem at the local level.

1 agree with Wachter's conclusions
with respect to robustness that interpret
findings concerning the output from
different models as raising questions
about robustness at lower levels of
disaggregation. In addition, smoothing is
correctly identified as & ficant
factor affecting outcomes for higher
level aggregations of data.

Recommendation of Kirk M. Wolter
Summary of Recommendation

Wolter recommends an adjustment.
His analysis relies on the joint paper co-
suthored by Ericksen, Estrada, Tukey,
and Wolter. The corrected counts, as
required by Guideline One for an
adjustment, are more accurate in both
leve} and distribution at the national,
stats, and local levels.

Wolter finds Guideline One to be the
pre-eminent guideline. His conclusion
that the corrected counts are more
accurzte is based first on the
observation that the post-enumeration
survey (PES) is superior to the census by




Federal Register / Vol. 58, No. 140 / Monday, July 22, 1891 / Notices

33621

virtue of the design of matching
operations and interviewer training and
second, becauss a survey can be more
tightly controlled than a census. The
evaluation studies demonstrate that
missing data, quality of Census day
addresses, fabrication, matching,
erroneous enumeration measurement,
and balancing sources of error wers
controlled in the PES to very low levels,
Correlation bias, while nat so well
controlled, is an error such that the PES
estimates are still closer to the truth.
Random error does not aifect the utility
of PES estimates.?9?

Wolter's rationale for preferring the
adjusted counts includes four major
points: (1) PES estimated undercounts
agree with expectations and with
demographic analysis; (2} tke total error
analysis demonstrates that corrected
counts are mora accurata for states,
counties, and other similar areas; (3)
corrected counts for evaluation strata,
which are relatively homogeneous, offer

" even more improvement than they did

for states, especially in comparing five
minority with eight non-minority strata
and central city versus non ceatral city
strata; and (4) if the stratum-level
undercount rates are accurate, then the
corrected counts for local areas must be
an improvement on uncorrected
counts.?%¢ This latter result is based on
the Wolter/Causey paper that is
appended to the coauthored report as
Appendix G. Wolter also cites the
plaintiffs co-suthored report.

On Guideline Two, Wolter states that
the bureau is capable of producing
adjusted counts down to the block level,
so the first part of the Guideline is
satisfied. As to accuracy at small area
levels, Wolter notes that, synthetic
estimates of the kind used on the 1990
census can improve accuracy at small
ares levels 5o long as measured
undercounts st aggregate levels tend to
have smaller error than the original
enumerution at aggregate levels. In
support of his position, he again cites
the Woller/Causey paper. The Bureau's
P12 study also offers evidence that the
adjusted counts are superior to the
census counts at the local level.

On Guideline Thres, Wolter argues
that the PES adjustment procedures
were sufficiently prespecified to satisfy
the guideline. The three instances whers
the procedures were not prespecified
wers “treated with a high degres of
objectivity and professionalism.”19% The

190 Wolter. page &

1%¢ Wolter, pages 4-8.

18 Wolter, page 9.

Hoaglin and Glickman report
demonstrates that corrected counts are
robust to variations in reasonable
altematives L. the smoo component
of the gverall PES process. The Census
Bureau P1 study demonstrates that ths
PES undercount estimates are
ofmm" mmdn in the manner
handling ta,

On Guidelins Four, Wolter states that
“it i3 virtuaily tmpossible to say
anything about the public’s tion
with the 2000 census.”*%¢ Ths National
Opinion Research Center (NORC) study
indicates that the average American
doesn’t understand adjustment, plans to
participate in futurs censuses, and that
the adjustment decision, one way oz the
other, would have littls effect. Other
countries have instituted adjustment

their censuses with no adverss

- effect on public participation. Using the

most accurats counts {s the best way to
handls the perception that the
adjustment decision {s a politically
motivated act becauss Wolter believes
that no matter what the decision {s—it
will be perceived as politically
motivated.10?

On Guideline Five, Wolter
acknowledges that he {s not a lawyer,
but his understan {s that thera is no

legnl ruling that st in ths way of an
adjustment,
On Guideline Six, Wolter finds that

the necessary data upon which to base
the adjustment decision are sufficient,
complete and aveilable, and provide a
sufficient basis for the adjustment
decision.

On Guidelins Seven, Wolter finds that
the States have been alerted to the
possibility of adjusted counts, and can
deal with jt. The Census Bureau
analyses of misapportionment suggests
that the original enumeration would
misapportion seats more than the
adjusted counts. Thus, not adjusting
could be viswed as generating more
disruption. Wolter is “unawars of any
aspect of the 1990 correction process
that would cause s truly calamitous
disruption of the political process.” 19¢
No part of the correction process has
been arbitrary because scientific
principles bave guided the effort.

On Guideling Eight, in Wolter's view,.
there Is a clear rationals for
the correct counts and the Bureau's
documentation of the process has been
satisfactory. The Bureau and the
Department should be abla to articulats
clearly the basis for the adjustment
decision

100 Wolter, page 11.
187 Walter, page 11.
198 Wolter, pags 15.

Bvaluation of Recommendation

1 do not agree that the PES counts are
superior to the census counts. The feur
points of Wolter's rationale for believing
the PES superior are Rawed. Contrary to
Wolter, PES undercounts do not agree
with expectations, or the demographic
analysis.’® Por example, the PES misses
kealf a million black males which
demographic analysis seys are in the
population. The total error analysis
deals with numeric, not distributive
accuracy. Thus, whatever it concludes
about accuracy is not to the point of the
form of accuracy which must be
demonstrated. 1* The homogeneity
assumption is in doubt.2!! There is not
agreement on ths inevitability of
increased accuracy at lower levels,
notwithstanding a certain degres of
sccuracy at broader levels.’!*

1 do not agree that the synthetic
estimate evidences in support of
Guideline Two {s clearcut, as Wolter
states. In particular, P12 casts serious
doubt on the homogeneity assumption
necessary to a successful synthetic
sdjustment. s

1 do not agree with Wolter's
interpretation of the evidence with
respect to robustness. [ believa that the
Hoaglin and Glickman report
demonstrated that thirteen different
models give thirteen different answers.
An outcome of that kind ls not
robustness in the practical sense
demanded by this guideline.

I agree that Guidelines Four and Five
are no bars 1o an adjustment decision.
On Guidelins Six, I note that some
panelists feel thers {s concern that
census studies were not sufficiently
analyzed in the time frame agreed to in
the stipulation and order.

1 do not agree that the Census Buresu
analyses of misapportionment of
Congressional seats are adequate.’1
do not agres that there is clear
consensus that the states can deal with
adjusted counts.’’? In my view, whils
this does not bar adjustment, it remains
a consideration to be reckoned with.

39% Soe the discuseion s Caideline One sbove.

316 Se the discussion in guidsline 1 abova.

332 Seg Appendix 2

919 Wachier. pages 3-3.

338 See the discusaion of distributive sccurscy in
Cuideline Ons abovs.

$14 Seq the discussion in Guideline Ons above.

418 Seq sppendix 12,



33622 Foderal Register / Vol 68, No. 140 / Monday. July 22, 1991 / Notices
- — ————————————
Racommendation submittad jointly by a substantial pumber of persons to the expectations especlally when compared
Eugene P. Ericksen, Leobardo F. Estrada, census count and the differential with demographic tse
|d7wmmuw‘sm undercount remained after the programs The authors' exam'ination of P studies
8l & r on the 1860 bad been completed.}20 focused an four proliems: The effect of
d”f e&::dtgn}’oi: In addition to adding error to the variation in ons on how to treat
.Eno‘“*--‘ a.c‘”‘"‘ e Foss count, the authors argue that the missing data: problems due to matching
umeration Survey coverage improvement programs failed  error; problems with census day address
The authors begin by consideringthe o find the estimated 19.2 million ing and matching error for
enumeration. The census differentially persons actually missed by the census. movers: correlation bias.
undercounts Blacks, Hispanics, Aslans,  The *“Were you comnted” campaign and  Assumptions sbout how o treat missing
and Native Americans. The Black the Housing Coverage Check and Local  data had little effect. Because the
undercount has been documented since  review added only 200.000 and 300,000 numbers of movers were small, mover
1940; the Hispanic since 1980. mammpecﬁve!y.wthamm matching error had little effect.
Differentia! undercounting fs a result of number of accurate additions lefi Correlation bias was a major source of
the wme census is taken because it fntact and bly increased the error. Its effect tends to be to reduce
works for “middle-class suburban™  differential omission rates by racse and gstimated undercount. Evidence from
households and worst where living of area that bad already existed.'*!  gyalyation postatrata shows
conditions are different. Undercount is authors next turn to dimmph.lc that adjustment increased the minority

strongly negatively correlated with the
mailback rate. ¢

The anthors state that the original
enumerstion of the population in 1990
experienced a staggering array of
problems. The mail re se rate was
low, coverage differed between
minorities and non-minorities,
enumerators gathered less accurate
information in cities than in other areas,
and nonresponse follow-up operations
bad & high proportion of last resart and
non-data defined responses. The
difficulties in enumerating urban areas
can be seen from the data. In large city
offices 20% of all nonresponse followup
was last resort or closeout versus 12% in
sma”~/{suburban offices and 11% in
e 237

T.  .nors claim that last resort and
closeout information is incomplete and
often inaccurate. More than one-third of
all last resort information and 44% of all
closeout cases were estimated to be
erroneous.?t? Re-enumeration of
households originally enumerated by
last resort or closeout showed serious
errors in certain problem offices. In 2
national survey of 1,000 one-person
kov "eholds there was between a 20%
and 25% error rate depending on the
measure used.??*

The authors say that coverage
improvement programs. while adding
people to the count, were frequently in

analysis. Demonstrating thro
demographic analylml ' zﬁck non-

black differential undercount exists for
every census since 1940, the authors
conclude that a black non-black
differential undarcount exists by virtue
of demographic analysis in the 1990
decennial census. 1t

Next, the authors turn to the post-
enumeration survey (PES). The PES is
the mechanism designed by the Census
to determine the extent of, and
correction for, census error. The post-
enumeration survey has demonstrated
the differential undercount of the
minority population and solved the
major error of the original enumeration,
which was the inappropriate shi of
shares of population from areas wi
many minorities to areas with fewer.

The authors state that the PES was s
hizh quality lumg. Completed
i{nterviews were obtained 99% of the
time for the total PES sample, and for
major geographic and racial subgroups.
Proxy interviews accounted for 2.4% of
the total sample, with little variation in
this rate across subgroups. Only 1.5% of
the P-sample were unresolved in the
matching operation, and only 0.9% of the
E-sample. There was litile subgroup
variation.

The authors use three criteria to
evaluate the success of the PES:
consistency with expectations of the

error. For example, more than €30,000 of - distribution of the undercount (/.e. rates

the 2.1 million persons added through
vacant/delete either should not have
been edded at all or should have been
edded at a different place. More than
half (53%) of the persons added to the
count through the parolee/probationer
check were estimated to have been
added in error. Overall, the coverage
improvement programs failed to do what
they were supposed to—eccurately add

338 Fricksen. of o/. pages 1-2.
817 Ericksen. #f ol. pages 4-3.

“}‘"‘n. etol. page 8
4 ‘n otal. pags 8.

of omission and erroneous enumeration
should be hﬁﬁer where census
was more difficult) and the results o
demographic analysis; the P studies
(looking at missing data and the
outcomes of rematch studies especially):
and the possible shifting of population if
net undercount rates were altered as a
result of the P studies.

The authors state that PES results
were consistent with substantive

89 Ericksen. ot of. pages 7-3.
383 Ericksen. of oL, page &
182 Ericksen. ! al. pages 10-11.

share of the nation's population by 0.8%,
from 214% to 22.2X. The total error
model showed a shift of 0.78%.23¢

The next major area considered by
the authors was the smoothing of the
adjustment factors. They consulted with
David Hoaglin to evaluate the impact of
the decisions on carrier variable choice,
how to smooth variances end
covariances of raw adjustment factors
before calculating the sfon, and
how to weight individual observations
when calculating the regression.

Hoaglin identified how to smooth the
variances before using them to weight
observations in the regression
calculations and how to smooth the
covariances before using them for the
same purpose as key decisions.

Hoaglin fitted thirteen different
regressions. The first nine were based
on three strategies for amoothing
variances and three strategies for
smoothing covariances (3X3=0); a tenth
alternative was suggested by a Panel
member; finally for comparison
purposes be considered equal weighting
of observations: weighting according to
raw variances and covariances; and
weighting according to raw variances,
replacing the covariances by zero.12%

After considering various alternative
“stopping rules™ for the “best subsets
regression,” Hoaglin chose a “back-2”
stopping rule which uses apparently the
best subset among those involving two
fewer carrier variables than are in the
set that minimizes the ratic residual
mean square/residual degrees of
freedom.

Hoaglin used two strategies to test
whether the decisions had serious
{mpact on the estimates: The first
strategy used the difference In fitted
values from each pair among the 13
choices and differences between the 13

38 Ericksen, et al. pages 13-14
8346 Ericksen. ot al. pages 12-18.
$98 Ericksen, ¢f ol. page 18.
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and the Bureau's regression fit: while the
second strategy used the reallocation of
population shares among the 13
evaluative post strata.

Hoaglin stated that alternative
smoothing models produced estimated
population share gains for minorities
that closely “surround the Burean fit,”
ranging from 0.48% to 0.77% 128

Next mtge ;:tlllmn eonl;!dered errm:b:or
large 8 areas. In looking at
differences in errors for large and small
areas, they concluded that the total
combined error increases as the size of
the group decreases (e.g., the combined
errors for § million blocks will be larger
than the combined errors for 1,892
poststrata), and consequently the
improvement in amount due to
adjustment would be nearly the same
for larger and emaller groups—the
improvement in percentage terms ’
decreases, but does not e sign, as
the groups become smaller.

The authors stated that since the
expected CV for & sampling stratom {s
14%, they were more likely to expect
improvements for those areas where
undercounts are especially bigh or
especially low. It is these extreme cases
where most of the benefit of adjustment
is to be expected. Improvements in quite
large ereas thus prophesies
improvements in very small areas, as
well as in intermediate sreas.

The authors’ major conclusions are
that ervor in the uncorrected census was
very high; this error disproportionately
affected Blacks, Hispanics, Asians and
Native Americans; and the PES derived
data can be used to correct the census
and substeatially reduce the differential
undercount and improve accuracy at
both national and local levels.

Evaluation of the Report on the 1990
Decennial Census and the Fost-
Enumercgtion Survey

I do not find the discussion of the
quality of the census relevant. Guideline
One stipulates that the census is the
standard. Thas, trrespective of the flaws
in the census, Guideline One precludes
adjustment unless the adjustment is
shown to be better than the census by
convincing evidence.

Ido not agree with the statements in
discussions of the PES claiming that PES
results were consistent with
expectations when compared ta
demographic analysis is made. There
were sizable, and gnexpected
differences between the PES and
demographic analysis which indicate
that a PES based adjustment would be
inadequate. =

1 do not agree with the interpretation

138 Erickgen, ot al. pages 17-19.
337 e the discussion in Guideline One sbove.

of the Hoaglir materials. The authors’
interpretation misses the t. The
fssue is not whether the

" different cutcomes fluctuated around &

Bureay estimate of “truth” derived from
the PES and are thereby defined as
demonstrating sufficient robustness. The
very fact of such a variety of outcomes
is precisely the lack of robustness that is
of concern when using a model based
synthetic adjustment at a low level of

hy.

gﬁﬁn&m state that the expected
CV for a sampling stratum was 14%.
The expected CV was I%.
Ido not agree that PES derived data
can be used to correct the census and
substantially reduce the differential
undercount and improve accuracy at
both national and state levels. =8

SECTION 4—=DECENNIAL CENSUS
PROCEDURES

In this section I provide
documentation for the procedures used
to conduct the decennial census, the
post-enumeration survey, the evaluation
of the post-enumeration survey, and the
evaluation of the demographic analysis.
Additional information on the post-
enumeration survey evaluation
and demographic analysis will be found
in appendix 3.

1850 Census of Population and Housing:
;'he Bicentennial Census of the United
lates

Planning for the 1990 Census began in
19%4. with planning activities, testing,
and preparatory operations occupying
'h‘l-’.l rem;inder of t::::ecadc. Dat; :yeu
collected in 1990, as require
law, State populetion and
apportionment totals were delivered to
the President on December 26, 1900. The
total population count transmitted to the
President was 249,632,692, composed of
a resident population of 248,700,873 and
an overseas population of 922,819,

The Census Bureau was also required
by law to deliver redistricting counts
and maps to State redistricting officials
0o later than April 1, 1091. This was
done. While the Census Bureau met its
two legal mandates for the delivery of
apportionment and redistricting data—
two of the most impartant uses of
census data—the 1990 census is not
considered completed until all planned
census data products have been
released. Final products will be released
in 1993,

The 1990 census involved enumerating
249,632,852 pecple in more than 100
million housing units, and collecting &
full range of characteristics about each

132 Sou the discussion in Cuideling Oms above.
where the daficiencies in distributive sccarscy ef an

Mmtm%lu.r‘cnmadwum

person. Extensive p! and
preparation, the successful recruitment
and employment of hundreds of

thousands of tem, census workers,
and an automated :nanagement
tnformation system to keep track of
operations were required to complete
the census on time and within budget.

Planning and Preparation
The Census Bureau designed the 1920
census keeping in mind the special
problems that arise in the census-taking
s, a3 well as constraints of time,
B:dget and the need to protect
individual confidentiality. Plans
incorporated the lessons learned from
previous censuses. The plans were
tailored to implementation m:m-k ‘
management by & orce
in a compressed time Extensive
testing was conducted so that bard
evidence could be gathered on the utility
of new procedures and techniques. The
testing also allowed new procedures
and techniques to be refined and
adjusted. Janning for the
Formal p or the 1950 census
began In FY 1884. This early start
allowed the Bureau to begin major
testing of proposed design features
earlier for the 1990 census than for the
1880 census (1984 vs 1976), and to
conduct more major tests of proposed
features than for prior censuses (eg. 7
for 1990 v § for 1980). Improvements
were made in every phase of census-
taking. Some were aimed directly at
overcoming operational, control, and
timeliness problems identified in 1980
census operations. Others were
intended to increase the cooperation of
hard-to-enumerate groups. These
improvements are described in detafl in
'Pmd Improvements in the Counts
for the 1990 Census,” April 1989, Bureau
of the Census. Improvements included:
¢ An expanded promotion campaign
aimed at hard-to-enumerate groups. For
example, for the first time, the Bureau
used minority advertising campa
designed by mino:i‘t'v firms, in addition
to & more traditional general-audience
campaign.
¢ Mare cooperation between the
Census Bureau and state and local
ents. !-':g ex;mpla. !ﬁ:dCemme us
au improved and expan
Local Review Program, which gives
local officials an oppartunity to review
census counts, by providing training on
bow to participate in the program, and
by instituting two phases of review
instead of one, as was the case for the
1960 census.
¢ Efforts tntended to make it easier
for people to respond .. census
questionnaires. For example, the Bureau
expanded questionnaire assistance
operations for 1990 by offering toll-free



solved one of the most serious problems
of the 1880 census—late, inconsistent,
and legible maps. The TIGER System
assured accurate and timely maps and
geographic files for the 1990 census.

e 1988 dress reheersal was the
capstone of planning efforts; it was
preceded by 5 years of consultation with
data users and formal tests of
eltemative procedures and

tionnaire content of the kind just

bed. The Bureau consulted with a
: ange of data users, including
t. _.dty organizations, planners and
academics, business leaders,
gepresentatives of private organizations,
state and local officials, and Federal
agencies.

Once the basic plan for the census,
including improvements, was
determined, the Census Bureau began to
prepare for 1990 data collection and
processing. These preparations included
map-making, questionnaire printing,
eddress list construction, setting up a
field structure of over 500 offices for
data collection and processing,
procuring and installing automated
equipment, and preparing promotion _
materials.

A critica) activity was preparation of
a precensus address list. This list was
used to determine which housing units

had or bad not returned a questionnaire .

in areas where householders were
instructed to return their questionnaires
by malil. In all, some 100 million
addresses were compiled before the
census from purchased lists, field
canvassing by census enumerators, and
a series of overlapping checks and
update operations by census workers,
the U.S. Postal Service, and review by
}A-:ﬂiclala.

programs extended well after April, into
the fall of 1990.

90 percent of the bousing units were
expected to complete questionnaires
and return them by mail Two
procedures were used in such mail-back
areas—mail-out/mail-back and update/
leave.

For the remaining housing units,
householders were instructed to hold
their completed questionnaires for
enumerator pick-up. This procedure was
called list-enumerate. Other special
procedures were designed to enumerate
persons who lived in group quarters
(such as college dormitories and military
barracks) and persons who had no usual
residence.

Mail-Back Areas
Mail-Out/Mail-Back

The mail-out/mail-back procedure
was used for large cities, suburban
areas, and some smaller cities, towns,
and rural areas where mailing addresses
were house number and street name. In
all, about 83 percent of U.S. housing
units were in mail-out/mail-back areas.
Mail carriers In these areas delivered
addressed questionnaires on March 23,
1990, and householders were asked to
mail back completed questionnaires by
April 1, 1990, Five out of six housing
units received a short form containing
only the questions asked of all housing
units: one out of six housing units
received a long form with additional
questions. One week after mail-out, a
post card was sent to each housing unit
reminding persons to £l out the
questionnzire and return it as soon as
possible. This was in addition to the
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. telephone assistance in English, in By March 1900, all preparatory multiple-component promotion
Spanish, and in six Asian languages, activities had been ted and the campaign, then at its peak.
snd by sending out multilingual “early data collection phase of the census, Fhe USPS returned some
‘/*l? flyers about the census in selected  which involved attempting to get & Questionnaires to the Census Burcan as
, completed questionnaire for every *“undeliverable.” The Bureau added a
.afloring census procedures to dea!  person and unit in the Nation, special operation to have census
with special or unusual situations. For was set to begin. tion of enumerators deliver by hand as many of
example, epumerators delivered remote areas of Alaska had afew the “undeliverables” as possible. The
estionnaires to public housing weeks earlier in order to complete the remaining housing units did not receive
o bi!:m:g ::’c} gtful;e‘?:n hkedm e enumeration before the Spring thaw.) a mailing piece at this time, 80 they were
qgt?v?n :ntl:e‘”d °°zguct outreach Basic Enumerction Procedures Wbﬁggiﬁu nonsssponse follow-
s es at the same time. census lanned :

* A greatly increased amount of mn%& and lnr.:ggm! m::e ﬂ:., Update/Leave . i
.umto:i?te'z the census. F‘;;’m".!e' was to determine the tion as of The npdate/leave method was used in
m::m.ln mem"t‘i ormation 1, 1900. Except for remote areas of  rural areas in the South, Midwest, and
sys conjunction with an ka, questionnaire delivery or mail-  Appalschia, where mailing addresses
:::mogd ‘dd’e"l m%ml file, enabled o4 oecurred in March 1990, but the are rural-route designations, or where
prAviad contro e, m"’:’dmﬁ“ls of  enumeration was not intended to be many bouseholders pick up their mail at

bl cemushde ';l‘ eveloping  gyer then The Census Bureau builtinto  lock-boxes. These areas contain about
pro l:&'“"y“ "‘Pit ¥ ted the census process programs to follow 11 percent of the housing units in the
pu'wu:gl“ b d up on housing units that did not returna  Nation. Here, census enumerators,

GER _‘; con n:jy:ne Mwm the U.S. quenﬁonﬁa!r% and to emu;e thatevery  rather than tti;e USsPs, tlavmg the

Soope ¥y reasonable effort was made to census questionnaires at the same
Geologlcal Survey. The TIGER System o1 moryte every housing unit. These time, updated the address list. This

operation began in early March 1990 and
continued throughout that month. Just as
in mail-out/mail-back areas.
householders in update/leave areas
were to complete and mail back their
questionnaires by April 1, 1990. Again,
most units received a short form. but a
small pre-designated sample received
the long form. Householders in these
areas also received s reminder postcard
asking them to return their
questionnaires.

List/Enumerate

The list/enumerate, or door-to-door
method, was used for about 8 percent of
the Nation's housing units. These units
were primarily in very remote and
sparsely settled areas. There was no
precensus address list for these areas.
Mail carriers delivered unaddressed
short-form questionnaires on March 23
and, beginning about April 1, consus
enumerators went door-to-door listing
addresses, picking up completed
questionnaires or filling out
questionnaires as necessary, and
administering the long form at a sample
of these units.

Special Procedures

Special place enumeration took place
in March and April, 1980. Egeclal places
include group quarters, such as i
houses, nursing homes, dormitories,
rectories, convents, hospitals, etc.
Enumerators visited these places to
collect information from each resident.
About 2 weeks before Census Day, the
Census Bureau also conducted a Street
and Shelter enumeration (S-night) to
collect information from components of
the homeless population. The first phase




Federal Register / Vol. 88, No. 140 / Monday, July 22, 1991 / Notices 33625
of this operation focused on .+ mail return check-in rates for each These additional coverage
enumerating persons sta in shelters  district office were transmitted to improvement programs, which represent
for the bomeless, while the second headquarters through the automated the Census Bureau's policy of giving
phase focused on enumerating homeless management information system. This . everyone several opportunities to be
persons living cutside of shelters, for information 'was used to profect the included in the census counts, added
example, on the street. .. likely workloads farn e . about 8.4 million persons to the census

There were two additional " - . follow-up. This overall workload was counts, or about 2.2 percent of the total
components of special place oL to require over 250,000 enumerated population. -
enumeration: Transient enumeration temporary enumerators {o visit 30 Such coverage improvement programs
and military enumeration. . million units over a 2 month By  tncluded: (1) The 100-percent recheck of

¢ During transient enumeration, the end of the Cersus ubad  yacant housing units or those identified
census warkers visited travel places to estimate the number of it as uninhabitable or nonexistent: (2} the
where guests are unlikely tohavebeen  needed to hire, and to preparing *“Were You Counted?” campaign, an
reported at their usual place of lists of addresses thathad not returned  gpportunity for people who thought they
residence, or where guests are unlikely & questionnatre. The mail response rate might have been missed to call in or fill
to bave a permanent realdence. These wueapereent.lawaﬂhandwgojoded out a census form printed in the -
ces include YMCA's, YWCA's, youth 70 percent. As a result of this, newspaper; (3) the parolee and

ostels, commercial unds, etc. Census Bureau lifred more enumerators  probationer check, which tnvolved

¢ For military enumeration, 8 than it had originally planned for warking with parole and probation
procedures were used to count domestic  nonresponse follow-up. officers to get names and Census Day
military and maritime personnel. . The Census Bureau completed sddresses of parolees and probationers
Military bases and vessels were self- nonresponse follow-up for the 1900 and add them to the census had they not
enumerating. In these instances, bases census substantially earlier thanbad - already beén counted:; (4) the housing

appointed a senfor commissioned officer
to scrve as the enumeration profect
officer.

Questionnaire Receipt

Some households received a short
Questionnaire containing only the
questions asked of all households, while
others received a long form containing
additional questions. About 17 percent
(or a sampling rate of about 1-in-8) of
the households received the long form.
However, in places with an estimated
1988 population of less than 2,500, the
sampling rate was 1-in-2. Based also on
precensus estimates, very populous
census blocks had a sampling rate of 1-
in-8. All other sreas had a sampling rate
of 1-in-8.

Once questionnaires had been
delivered, forms began to arrive by mail
in district or processing offices serving
each area. Mail returns for some areas
went to & processing office for check-in.
For most areas, mail returns, as well as
Questionnaires completed by
enumerators during list/enumeration or
special plece enumeration, went directly
to a district office. Both processing
offices and district offices used
sutomated equipment to check in forms
by bar code scanning of the return
envelope. The associated address in the
automated address control fila was then
coded to show that @ questionnaire had
been received for that unit. At the
conclusion of the check-in phase, each
listing not coded represented a case that
would bave to be visited by an
enumerator during noaresponse follow-
up.

Nonresponse Follow-up

The Census Bureau followed up every
housing unit for which a questionnaire
was not returned. Dally reports on the

been the case for the 1680 census,
despite & larger workload. Recrultment
goals were met despite the need for
more workers engendered by the low
mal response rate, and in spite of lower
levels of general workforce
unemployment than had been the case
for the 1980 census.

During nonresponse follow-up,
enumerators were required to make up
to six attempts to contact a household
member and complete a census
Questionnaire. If this was not possihle
after three personal visits and three
telephone calls at different times and on
different days, the enumerator
attempted to obtain at Jeast basic
information on household member{s)
hi,:h lgmwleig:ua:ll:;om such es
neighbors or ing managers.

Because the nonresponse follow-up
had to be completed quickly so that
other operations could be conducted,

-each district office was authorized to

begin a final phase of nonresponse
foliow-up once 85 percent or so of the
operation had been completed. During
this phase, enumerators made one more
visit to each remaining case to obtain as
complete an interview as possible.

Coverage Improvement Efforts
hgagcdd‘rr{ collection activities

uded various steps designed to
improve census coverage. Among these
were special promotion ang outreach
-efforts, better address listing
procedures, extra efforts to increase
mail returns, follow-up'an all bousing
units that did not return a questionnaire,
better t of and pay for
enumerators, etc. But after

dditional special
:he po;uhﬁon count :Et we:m

-standard procedures.

coverage check, in which the Census
Bureau recanvassed szlected blocks
based on evidence brought 1o its
atiention by the automated management
information system; and (5) the
postcensus phase of the local
government review program.

Recheck of Vacant Housing Units and
Those Identified as Uninhabitable or
Nonexistent

During the follow-up of
nonrespondents by enumerators in May

through July, some housing units were
fdeatified as vacant or uninhabitable;
some addresses were added to the
address control file. Each of these units
was rechecked by another enumerator
in July or August.

Of the spproximate 8 million
vacancies, the recheck showed 7.8
percent had been occupied as of Census
Day. April 1. Thelr occupants were
enumerated at the time of the recheck
This added about 1.6 million persons to
the count. Of the approximate 2.9
million units previously identified as
uninbabitable or ponexistent, 5.4
percent were reinstated as occupied
Agril 1. These conversions added almost
one-half million persons o the count.

“IVere You Counted?” Campaign

After the primary data collection, the
Census Bureau initiated a procedure to
gi;e anyone who thought he/sba had

n missed the oppartunity to £ill out
publicly availables forms or call tol}-free
800 numbers that operated in English,
Spanish, and six Asian

organizations that had belped initially
promote answering the census were
encouraged to conduct “Were You
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Counted?” campaigns, reproduce
census-designed forms or promote call-
fns to the 800 numbers. The purpose of
d;" \pa‘lf; was to give a second
c 0 those who might initially have
sy .J being counted, or to reach
persons not part of the principal family
in a househald who might not have been
listed on the household questionnaire.
Initially, the Census Bureau planned to
end the campaign by June 30, 1990, but
because 30 many organizations
Ea.rddplted. the toll-fres numbers were

eld open until September 30.

about 400,000 “Were You

Counted?” calls or forms came into the
Census Bureaw Although the mL:rity of
these to be persons who had
already been counted, the forms did add
over 200,000 persons to the census.

Parolee and Probotioner Count Check

Research had suggested thata p
with a high probability of having been
missed in prior censuses were those on
parole or probation, a group consisting
disproportionately of young males. Thus.
in Februag' 1990 the Census Bureau sent
letters to the governors and heads of
correction departments in each state
and the District of Columbia asking
them to participate in & program to get
parolees and probationers counted.
Each was asked to name 2 lisison to
bandle the program. Each liaison was
sentscecial individusal forms to
dis *to their parole and probation
ofi vho In turn were to distribute
then. .v those under their jurisdiction.

The response rate for the program
was disappointingly low—so low in fact,
that the Census Bureau sent
enumerators to work with parole and
probation officers to complete a form for
each parolee/probationer with a verified
April 1 address. As a result of this
activity, it is estimated over 400,000
persons were added to the census.

Housing Coverage Check

With a computerized census that
captured questionnaire data as returns
came in, it was possible to make

additional accuracy checks not possible .

in prior censuses. In August of 1990, the
Census Burean searched its data bases
to identify any blocks or communities
for indications of a low count. While the
census was still ia progress there was
time for a further canvass to make
corrections. Population and housing
counts, which had accrued thus far for
the 39,189 unijts of local governments,
were corcpared with 1980 counts and
recent population estimates. The Census
Bureau looked st its data on areas of
new construction for possible missed
new visions. It also searched to
see 'Were You Counted?” forms

showed any pockets of housing that
might have been missed. It Jooked at
media reports or local complaints of
missed or blocks. Based on
these data searches, the Census Buresu
decided to recanvass blocks where
problems might exist. These blocks
represented 15 percent of the Nation's
housing units.

Postcensus Local Government Review

30,189 units of local government were
sent housing counts and group quarters
counts, accrued as of mid-August, to
compare with local data. (New updated
maps for the communities had already
been sent to them in July). Governments
were given 15 working days in which to
challenge the housing unit or group
quarters count for any block. The
feedback from locsl governments was
varied Many took the counts to be fnal,
although the Vacancy Recheck, the
Housing Coverage Check—In fact all of
the coverage improvement projects done
after the primary data collection—were
still in progress. All in all, 17 percent of
local governments, including all of the
51 largest cities, challenged some
blocks. and eight cities challenged over
2.000 blocks, Cities that challenged more
than 2,000 blocks in Postcensus Local
Review were Atlanta, Boston, Chicago,
Detroit, Honolulu, Los Angeles, New
York. and Philadelphia.

The recanvass generated by the
Housing Coverage Check and Local
Government Review yielded new
housing units that added over 300,000
persons {o the final census count.

The 1930 Post-Enumeration Survey
(PES)
Background

The Census Bureau used two mafor
programs to measure coverage for the
1990 census. The first was the Post-
Enumeration Survey (PES). which was
an independent survey taken after the
census and then compared to the census
o attempt to measure coverage error in
the census. The second program was
Demographic Analysis (DA). DA |
produced an independent estimate of
total population by combining
information from various sources of
administrative data. The process
included using historical data on births,
deaths, and legal immigration combined
with estimates of emigration,
undocumented fmmigration, and
Medicare information. Estimates of total
population from DA were then
compared with census counts to get an
estirmate of coverage error.

Summary

The PES was a check of the census
but not a recount. After the census,
interviewers returned to the field to
fdentify all persons li In the sample
of blocks at the time of the PES. During
the interview, the interviewer asked
where each person was living on Census
Day—April 1. 1090. This tnformation
was then matched to actual census
questionnaires. Most people on the PES
questionnaires matched to the census.
Some did not, and these are the people
estimated to have been missed in the
actual census. This part of the PES was
called the P-sample. People estimated to
be missed based on the P-gample were
estimated gross omissions in the census.

People can also be included in the
census erroneously. An erroneous
census enumeration, for example, could
be a child born after April 1, 1990, a
person who died before April1,ora
college student away from home who
was enumerated at his or her parents’
address instead of being correctly
enumerated at his or her college.
Erroneous enumerations also include
persons counted twice in the census.
Gross erroneous inclusions in the census
were measured in the same blocks as
the PES and were called the E-sample.

The data on gross erroneous
inclusions and gross erroneous
omissions were used to produce an
estimate of the net undercount or net
overcount of the population in the
census. This process is described in the

following paragraphs. ?
Selecting the Sample {Sample Design)

The census attempted to cover all
people and was conducted in all blocks.
The PES was a sample. The PES sample
was selected in stages. First a random
sample of blocks was chosen. Within
sample blocks, all housing units were
interviewed. Within an interviewed
housing unit, a PES interview was
conducted for each person.

Since the PES was a sample, if total
zru!aﬁon estimates were to be
e culated based on t.h‘: the relsn!tl I;iavcil;:

generalized to other people not
in sample blocks. One statistical method
to improve the accuracy of this
generalization process was to classify
sample cases into groups (called post-
strata) such that within a group, peop!
were a3 alike as possible with regard to
thelr propensity to be undercounted.
An evidence indicates that
undercoverage is worse for males than

8 Por a more detailed discussion of PES see
Howard Hogan, “The 1590 Post-Eoumeration
Survey: An Overvisw.™ 8 paper presentad at the
American Statistical Association in August 1930.
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females; for minorities than non- -

minorities; for renters than owners, etc.
Therefore, these types of characteristics
were used to define the post-strata. The

Bureau did not know wh.{ch;golt-amtum'

to essign a person to until after the PES
interview was conducted. To help insure
&n appropriate sample gize by post-
stratum, the blocks in the U.S. were -
stratified by similar characteristics
tb;for,e selecting the sample blocks from

em. .
All blocks in the United States were
assigned to one of 101 strata. The strata

were defined by geography, city size,
racial composition, and percent renter.
A representative set of blocks was .
selected from each stratum. A separate
sampling stratum was defined for
American Indian Reservations.
Persons living in institutions were
excluded from the PES, as were military
Benon.nel living in barracks, people
ving in remote rural Alaska, persons in
emergency shelters and persons who

* had no forma! shelter. For each of these

categories, it was unreasonable to
ex&:ect to be able to conduct an
independent interview in July and match
them to their April 1 location.

The eventue] PES sample consisted of
sbout 168,784 housing units in 5,290
block clusters that included 12,124
blocks. {See attachment 1, “PES Sample
Size by State.”)

The sample was designed to achieve a
.7 percent coefficient of variation. That
is, the level of sampling error was
expected to be .7 percent of the leve)] of
estimated undercount or overcount. So
for example, {f the PES estimated the
undercount to be 5 percent, it was
expected that the sampling error (or
margin of error) on that estimate would
be .35 percent. In practice, the sampling
error was, on average, 1.7 times more
than anticipated by the sample design.

Listing and Enumerating

In February 1990, permanent
interviewers of the Census Bureau
visited each of the sample blocks to list
all housing units they contained. To
preserve independence, none of the
femporary enumerators hired to take the
199(‘? census was used for this operation;
nor was the listing conducted out of the
temporary census offices. To maintain
independence, the Census Bureau did
not want :nione to know where a PES
sample block was so that it would be
treated differently during the census.

After the completion of the 1990
census follow-up of these housing units
that did not return & questionnaire
{called nonresponse !ollow-n;p). asetof
PES enumerators interviewed persons at
households in the PES sample blocks.
Although this interviewing drew from

enumerators who had warked on 1990
census follow-up, steps were taken to
preserve independence, such as not
owing an enumerator to wotk in a
block in the PES that he or she bad
worked in during the census. . o
The interviewers determined who was
living in each bousing unit, obtained
their characteristics, and asked where

" they lived on April 1, 1990, Census Day.

The PES lnm-viewin,% began nearly 8
months after Census ﬁ];nmny people
had moved during that time. In order to
determine whether they were
enumerated in the census, the Bureau
peeded to know where they lived on
Census Day and, thus, enumerators
asked a series of probing questions to
determine occupants® Census Day
addresses. .
was a quality assurance
program for the interviewing phase to
ensure that the Interviewers really
visited the household and that the
people listed were indeed real If
interviewers made up peaple, they
would not match to the census and
would inflate the undercount rate.

Moatching

The next step was to match the
persons enumerated during the PES (the
P-sample) to the census. The matching
operation was the first step in
determining whether persons in the P-
sample were enumerated by the census
or missed. Basically those persons in the
P-sample matched to the census were
considered to have been enumerated:;
those nonmatched were considered to
bave been missed.

Matching was carried out in four
stages. It involved an initial stage of
computer matching followed by two
stages of clerical matching to attempt to
resolve cases that the computer could
not match. The two stages of clerical
matching were differentiated by the
leve! of skill and judgment required to
es‘lta'l}:lhh ] matcb‘.n the P )

Ose persons e P-sample not
matched to the census by computer and
the first two stages of clerical matching
were assigned for & follow-up interview,
if it was determined that additional
information was necessary to establish
whether a match to the census was
:Fpropriate.' An additiona! fourth stage

clerical matching was then conducted
that alloawed the more skilled clerical

matchers to use the Information from the

foliow-up interview to establish
-dgﬁau&m:@m classified peop]

t ma ple
as included in the census only lr::ey
were counted at the address where they
should have been counted, according to
the information they provided. This
concept was called “correct address”

matching. For example, census rules
required that a college stodent be - -
enumerated at the university dormitory,
not at his/ber parents’ home. The PES
counted the gtudent as “enumerated™
only if be/she was counted st the
university. If he/she was not counted at
the university, then the student was
classified as “omitted” even if be/she
were counted at home. In order for the
estimation to work out, the enumeration
st home was classified ds erroneous and
subtracted from the census. So in this -
example, there would bave been one
amission (at the university) and one
erroneous enumeration (at home). The
two netted out tn the aggregate. The
decision to use “correct address” ‘
matching was not lightly taken. Indeed,
some earlier tests used “any addresa™
matching, Le., attempting to search all
r?oﬂed addresses. Either approach has
sdvantages and disadvantages. )

The second concept was that of the
search area. if a person reported that be
lived et a given address, then the
matching classified him as correctly
enumerated if he was counted anywhere
in the block. It also classified him as
correctly enumerated if he was counted
in a surrounding block. There was &
limit to bow far the matching process
could search. If a census camputer
operation coded the address across
town, for example NW v, BE, the
matching did not search there and did
not find the person. The matching
counted him/ber as missed. To balance,
the system had to count the other
enumeration as erroneous, because it
was outside the defined search area.

A fina) concept was the idea of
“sufficient information for matching.”
When a match was found. it was easy 1o
say that the case was enumerated. ‘
When no match was found, it did not
necessarily prove that the person was
not enumersated, but merely that the
search had not been conducted in the
correct place. A further review of the
case might have shown that there was
“insufficient information.” Jeading to its
being classified as “unresolved.” Rules
that classify cases as "sufficient
information for matching” were applied
before the ma These rules
were ed so that for matches there
was confidence that the person was
correctly enumerated and, equally
important, for non-matches, there was
confidence that the person was omitted -
This approach Jeads to s somewhat
higher “unresolved” rate, but
presumably to more accurate overall
results.

The accuracy and consistency-of the
matching process were central to the
PES process. Too many matches would
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* have décreased the estimate of sample, or correct enumeration status any of the marginal totals that include

population, too few would bave for persons in the E-sample, could not be  Naa. The cell Nis (often called the 4

sed it Matching errors would determined. This situation occurred cell) was an estimate of people missed
{storted the estimated population  because the initial interview was in both the census and the PES. Even

. ation {f they differed by post- inconclusive or becauss an incomplete though not observable, the DSE

st .ia. The rules were developed overa  interview was obtained during the of total ation included an estimate

d;admueamhd“mmnaﬂﬁple levels  follow-up. of peopul in the ;: ezll. ﬁavﬁ of total

of ma were ed to ensure . ation was based on se

that the rules were applied consistently  Z7Pufation and Dual System Estimation '.’:fnm ptions. If the PES was an

between clerks and between offices. A final PES file was created that (approximately) unbiased sample of the

The E-sample, those persons in the reflected the results of the operations wgglepopulaﬁon.thenan

PES blocks who were enumerated in the  described above. This file included the  (approximately) unbiased estimate of

census, was examined to determine if characteristics of each intheP- N 'could be made by noting that the

they wers correctly enumerated. E- sample and the Thefilealso g1 of those in the PES and in the

sample persons were matched back into  included the match status for personsin  cengug to the total in the PES should

the census to determine if they were the P-sample and the enumeration status  pave been the same as the ratio of the

enumerated more than once (correct or erroneous) for persons in the  ¢4¢a) in the census to the total

(duplicates). E-sample persons who E-sample. As the final file was prepared.  population. Algebraically:

were matched to the P-sample were computer editing or imputation was NewNe 1N

:slmec} to:ue ﬁorrecuy enumerated per!‘c;:lne% ‘Om insofar as Nus/NyomNoy /N

except for duplicate census possible, for missing or contradictory Then solve for the total tion:

enumerations). The remaining E-sample  data. A critical aspect of imputation NeemNasNya/Na populs

persons who were not matched to the P-
sample were potential candidates for
erronecus enumerations. These
unmatched census persons were also
included in the PES follow-up operation
described above. The follow-up
interviewers determined the
enumeration status of those persons;
that is, if they were correctly
enumerated and simply not in the P-
sample or if they were erroneously
enumerated.

Errors in measuring census erroneous
'f’"ﬁnﬁom have almost as much

n the final estimate of net
. <ount a3 errors in measuring
census omissions. Reinterview and
rematch studies were used to measure
the error that the PES makes in
measuring census erroneous
enumerations and the effects of these
erTors on the PES estimates.

In processing the E-sample, it was
important to include all census
enumerations, especially those
conducted long sfter April 1. Common
sense and the results from 1980 both
indicated that these were more likely to
be erroneous than those done on or near
April 1. Because of this, there was s
special operation to process census
enumerations that were enumerated late
in the census process. This operation
presented special challenges in merging
the data with the results of the earlier
operation and completing the processing
in time.

A final matching and reconciliation
operation took place at the conclusion of
the PES follow-up. This included the
fourth stage of clerical matching for the
P-sample and a determination of
whether persons in the E-sample were
correctly or erroneously enumerated. An
important aspect of this operation was

ftuations arose where correct
J » status for persons in the P-

involved the estimation of a final match
status for those persons whose match
status could not otherwise be resolved
The estimation of match status was very
critical. For example, mistakes in the
PES matching process, which incorrectly
identified persons as not counted in the
census {[nonmatches), erroneously
overstated the estimated undercount
and vice versa,

The data in the final PES file were
then summarized and incorporated with
dats from the full census to produce
dual system (PES and census) estimates
(DSE's) of total population. The DSE's
were produced for unique estimation
strata (or groupings of persons
described below). The dual system
estimator is explained more fully in
Hogans document cited above.
Essentially it involves estimating how
many people were (1) in the PES and in
the census, (2) in the PES and out of the
census, (3) in the census but not in the
PES, and (4) in neither the census nor
PES.

The dual system model
conceptualized each person as either in
or not in the census enumeration, as
well as elthe:l in mf.i ngt in the PES. Eua:r.b

rson was classified a ing to the

ollowing tablean whenmpu
denote row and column and the stars
indicate summing over the entire row/

column. N- denotes the entire
population.
ENUMERATION
PES Yo [ n | Ow

Total N Ny ] Ny
n “'—- &I— “l
Out. [ - | p— Na

Al cells were conceptually

observable except for Nn, and of course

‘This is the dual system estimator of total
population.

DSE’s were prepared In each of 1,392
post-strata (see next section for a
description). Knowing the undercount or
overcount rate for each of the groups
was importent for estimating the net
undercount at the Jocal level. It was
acceptable for both the PES and the
census to have different coverage rates
for different post-strata. However, if
within a post-stratum, there were sub-
groups where both the PES and the
census had significantly lower coverage,
then the DSE would tave been biased.

Another type of bias would have
arisen if being enumerated in the census
aflfected the person’s response (o the
PES, or being in the PES affected the
person’s response to the census
enumeration. This would be the case if
the PES interviewer and the enumerator
compared notes, or if a person refused
to cooperate in the census because he
had been recently interviewed in PES.
The design sought to minimize this effect
by conducting the PES after most of the
census operations were completed and
by conducting the PES out of the
Regional Census Centers rather than out
of the local District Offices that
conducted the enumeration.

Post-Strata

Using the match status and key data,
such as age, race, and sex for each
person in the sample, the Bureau
rorrepmd DSE’s of the total population

each of 1,392 groupings of people
{post-strata). The reason for § the
t-strata was to group persons who

d similar chances of being
enumerated in the census. The &ost-
strata were defined by census division,
geographic subdivisions such as central
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cities of large metropolitan statistical for example, the estimate of Nation. The PES can only produce
areas, whether the person was the undocumented immigrants. “direct” estimates of the total
owner or renter of the housing unit, race, ¢ The uncertainty about how population for relatively large

age, and sex. Each person in the PES
sample belonged in one of the unique
post-str-ta. A full description of the
1,382 post-strata is shown in attachment
2.

For purposes of illustration, the
following are examples of the 1.392 post-
strata. One example is a post-stratum
which contains Black 3, age 20-29,
living in rented housing in central cities
in the New York primary metropolitan
statistical area. A second example is
that which contains non-Black non-
Hispanic females, age 45-64, living in
owned or rented housing {n a non-
metropolitan place of 10,000 or more
population in the Mountain Division. A
third example is that which contains
Asian males, age 45-64, li in owned
or rented housing in metropolitan
statistical areas but pot in a central cit
in the Pacific Division. A fourth example
is that which contains ron-black
Hispanic females, age 30-44, living in
owned or rented housing in central cities
in the Los Angeles-Long Beach primary
metropolitan statistical area or other
central cities in metropolitan statistical
areas in the Pacific Region. As can be
seen from these examples, the 1,392
post-strata are very specific.

The Decision on Combining PES and DA
Results Before Computing Adjustment
Factors

It was expected that the estimate of
total population from the PES would be
lower than the estimate of total
population from DA. That is because
there is s tendency for some people to
be missed in both the census end the
PES. (often referred to as correlation
bias.) No such bias exisis with DA
estimates. For that reason, there was an
open decision point about whether or
not to “rake” PES estimates to DA
estimates before producing adjustment
factors.

After examining the information, the
Census Bureau decided against trying to
combine the results of DA and PES.
There were several reasons for the
decision. Some of the main ones include:

¢ The PES estimate of total
population was higher than the DA
estimate.

¢ The PES estimate of females was
considerably higher than the DA
estimate.

s At the point in time the decision
had to be made, the DA estimates were
preliminary. There was concern that DA
estimates might change considerably
over time.

* A concern about the quality of
certain components of the DA estimates;

comb DA estimates might effect the
usuml;’t?gm underlying the DSE system.

Adjustment Factors

The next step in the post-enumeration
survey process was to com?m the
estimated total population for each post-
stratum (the dual system estimate or
DSE) to the census count to determine a
“raw” adjustment factor. For example, if
the DSE for a particular post-stratuni
was 1,050,000 and the census count was
1,000,000, then the adjustment factor
was 1.05, reflecting about a S-percent
estimated net undercount of variability.
An adjustment factor may be less than
one, thus lowering the census count in a
post-stratum if an adjustment is applied.
This results when there is evidence of
an overcount in the post-stratum.

“Smoothing” the Adjustment Factors

The next steps were “smoothing” the
variances of these “raw” adjustment
factors, “smoothing™ the “raw"
adjustment factors themselves to reduce
sampling variance associated with them,
and the production of fina] adjustment
factors incorporating both smoocthing
steps. Because the PES was a sample, it
was subject to sampling error. Sampling
error is an estimate of the error
associated with taking some of the
population (a sample) rather than all of
the population (s census).
Disaggregating 377,000 PES persons 1o
1,392 post-strata produced some post-
strata with small sample sizes, and
therefore, high estimates of sampling
error. The process of smoothing the
“raw” adjustment factors to create final
adjustment factors was a step to
minimize the effect of sampling error.

Both “smoothing” steps were based
on s multi-variate regression mode!. The
factor smoothing step used observed
characteristics that have been known to
be correlated with undercount. A
regression prediction mode! “predicted”
the adjustment factor for each of the
1,392 post-strata. The fina] adjustment
factor was then a weighted average of
the originally observed adjustment
factor {called “raw”') and the modelcd
factor {from the regression prediction
model.) For a post-stratum with low
estimsted sampling variance, there was
heavy weight on the observed factor;
and vice versa. The final adjustment
factors by post-stratum are shown in
attachment 8.

Small Area Estimation

The fina! adjustment factors were
now ready to be used to produce
adjusted counts for every block in the

geographic areas (i.e., the 1,382 post-
strata). If there is a decision to adjust,
however, the adjustment must be
applied to each of the Nation’s 4 million
populated blocks. The Bureau developed
a model that takes the adjustment
factors produced for each of the 1,352
post-strata areas and uses them to
estimate adjustment counts for each
block. Since each of the post-strata
crosses many blocks, the Bureau based
its mode! on a critical assumption that
coverage error is similar far all blocks
that a post-stratum crosses.

Here are two examples of how block
counts could be changed during this
process. Suppose a census block with
200 people had 50 people who fell into a
particular post-stratum. An adjustment
factor of 1.05 was computed for that
post-stratum, so 50 was multiplied 1.05,
which comes to 52.5. Since procedures
allowed adding only whole persons to a
block, either 2 or 3 persons were added,
based on a pre-specified procedure, to
the persons in that post-stratum for that
block. Other groupings of persons in the
block in this example also were
multiplied by the adjustment factor for
the post-stratum into which they fcll.
Similarly, suppose there were 80 people
in another post-stratum in a particular
census block. and the adjustment factor
was 0.84, Indicating an overcount. 80
was multiplied by 0.84, which came to
752, 50 4 or § person records were
eliminated from that block.

The Bureau then produced a data file
that included enumerated people plus
people added {or subtracted) by
adjustment. It did this by adding or
subtracting “adjustment” persons with
characteristics that were imputed from
other persons in the same block. The
“adjusted” data {iles could then be used
to produce all required census
tabulations.

The 1990 Post Eoumeration Burvey
Evaluation Program

The Post Enumeration Survey (PES)
was conducted to evaluate the coverage
of the 1990 Decennial Census. Twenty
evaluation projects were subsequently
conducted to evaluate the PES.® This
report briefly describes the objectives
and implementation of these twenty PES
evaluation projects.

8 in this document, studies P-13 and P-14 are
discussed as ooe study esch. although each had two
parts. Elsewhere, thess parts msy be discussed
uv;!uhly.whlcbhldl 0 & total of twenty-two
studies.
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~Ten of the sources of potential errorin  matches in the P-sample is too high, the  noninterviews for the initial PES
tbe PES were addressed by the undercount estimate Is biased interview, and unresolved cases which
stion snﬁdies: downward. remain after the 133 bll::.-!np.
"issing Data. . ‘The objectives of PES evalustion
wality of the Reported Census Day  Prpiect P1: Analysis of Reasonable project P are to determine the level and
Huuress. distribution of missing dats b{
3. Fabrication in the P-sample. The analysis was based on applying demographic and geographic and
4. Ma Error. alternative mium,g‘ data treatments, to compare the distributions with the
8. Measurement of Erroneous such as methods of handling proxy distribution of census
Enumerations. interviews and mover data, applying (overcount}. Hence, the following
6. Balancing the Estimates of Gross bootstrap samples and applying cther estimates are examined for P2.
Overcount and Gross Undercount. logistic regression methodologies to 1. Outcome of Interview (PES, PES
7. Correlation Bias. study the sensitivity of the dual system Follow-up, and PES Evaluations).
8. Small Ares Estimation estimate to the method of Imputation of ™2 proxy Rates (PES. PES Pollow
9. Late Census Data. missing data. A narrow range of and PES Evaluations). “op-
10. Total Error. alternative estimates indicates Percentage of ltem Imputation (Hot-
Each of these tea potential sources of  obustness in the dual system estimates, D:cl.  and Wﬂ . "pu °
error are herein described along with indicating Little uncertainty in the and Logistic RESYH!@)'
the specific PES Evaluation project used  estimates due to missing data. 4. c""'!‘ﬁ"; We?]ndm
to evaluate or estimate that error. The Jollowing were the principal Imputation and Census ercount.
More detailed project descriptions are  glternate imputation treatments: Project P3: Evaluation of Imputation
found in the Project Plans dated July 31. P-sample gmxy Alternative: P-sample  Methodology for Unresalved Match
1990. For more detailed descriptions of  follow-up interviews marked as rmxln Status Cases
the implementation and results cf these  (i.e. completed with nonhousehold This b
projects, see the final reports of July, member) were recoded to indicate that Study ez based o 8 - and E.
1991, whose executive summaries can no interview was obtained during reinterview of a sample of the maft
be found in Appendix 3. follow-up. sample e?m tha!t were unresolved after
Missi E-sample Proxy Alternative: Esample  the completion of the PES production
1. Missing Data follow-up {nterviews marked as proxies  Jollow-up. The reinterview also included
Both the P- and E-samples contein_ (ie. completed with nonhousehold 8 sample of the tnitial PES incomplete
missing data on enumeration status. The  member) were recoded to indicate that  interviews. The reinterview was
E-sample has cases where the no interview was obtained during conducted immediately following the
information required to determine follow-up. final PES matching operation. The

whether the person is correctly or
erroneously enumerated in the census s
no {lable. The P-sample has cases
w ¢ information needed to

de 1e whether the person is
enumerated in the census is not
available.

Missing data occur in more than one
way. The interviewer may be unable to
obtain an interview during the P-sample
interview or during the PES follow-up. A
P- or E-sample questionnaire may not
have all the demographic and housing
information to establish correct
enumerstion statys. Finally, even with
all the information requested on the
questicnnaires, circumstances may be
so unclear that the enumeration status
cannot be resolved or determined.

Missing data on enumeration status
were handled in the production PES in
three ways: noainterviews to the P-
sample interview were handled by a
weight adjustment; missing demographic
chardcteristics in the P- and E-samples
f{such as age or race) were imputed by
means of a hot-deck procedure; and
unresolved match status cases were
bendled by a logistic regression
technique.

Missing data can affect the estimates
of undercount in & number of ways. For
example, if the pumber of imputed
correct enumerations is too high, the
nn?’--mt estimate will be biased
up - if the number of imputed

P-sample Mover Alternative:
Unresolved P-sample movers were
imputed as if they were nonmovers.

1828 Style Logistic Regressicn
Alternetive: The 1880 production
imputation model is quite different than
the mode! that was used in the 1588
Dress Rehearsal The 1983 Style Logistic
Regression Model consists of several
standard logistic regression models as in
1688.

Bootstrap Samples: Three E-sample
and three P-sample bootstrap samples
were drawn in order to measure the
varistion in the production dual system
estimates given the PES sample of
blocks. Each bootstrap consisted of
selecting bouseholds with replacement
within blocks.

Imputation Treatment Combinations:
Dual system estimates were computed
for imputation treatment combinations.
The following treatment combinations
were used:

P-sample Proxy and E-sample

P-sample Proxy and 1988 Swleml

E-sample Proxy and 1888 Style Mode!

P-sample Proxy, E-sample Proxy, and
1988 Style Model

Project P2: Distribution of Missing Data
Rates

This study was based on analysis of
the missing data rates observed for the
P- and E- samples. The types of missing
data of greatest interest are

reinterview used a probing
questionnaire and better quality
interviewers. In addition, the
reinterview procedure allowed greater
opportunity to contact knowledgeable
respondents.

The cbjectives of PES evaluation
project P3 are to: {1} provide

uantitative information on the effect of

e match/enumeration status
imputation procedures; (2} examine

uantitative measures of the effect of

e noninterview adjustment; and (3)
examine the characteristics of the
houcehold noninterviews. Hence, the
following aspects of the PES are
evalusted in P3.

1. Match/Enumeration Status
Imputation.

2 Converted PES Noninterview
Households.

3. PES Noninterview Household
Characteristics. ‘

2 Quality of the Reported Census Doy
Address

Dual system estimation assumes that
P-sample respondents can be linked, or
matched, correctly to their census day
address. This ustion measures
address reporting and the error in the
number of people matching & census
enumeration due to address reporting
error. Census Day was on April 1, 1990.
The PES was conducted lnlu!y and
August, 1990. Thus, some of the
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Seinita
respondents bad moved between the set after the quality contral operation. bouseholds and persons within these
timgalhe :;gn&ua ﬁ‘:l‘t;. conducted ';nd the Thedﬁ::!t ‘t‘tudy (ﬂPSl) ‘:dentiﬁu t!;:h bouseholds.
FPES was e However, in spite residual fabrication by means of the . § .
of probes 03 the PES interview F evaluation follow-up and revisit m:&‘emrg‘:gt’” in the P-Sample
questionnuire, respondents may fallto interviews: subsequent matching of
report that they moved. This type of these bouseholds will iden The objective of P8 was to gain
error may cause the matching operatjon  fabrications. The second study (P5) knowledge about possible undetected
to search the census in an area other utilizes the PES field operation quality fabrication in the PES. Though it is
than where the respondent was control records to estimate “upper expected that curbstoners make up only
enumerated and to l'lml nonmatch  bound™ fesidual PES fabrications. The @ fraction of the PES work force and the
status to respondents who mighthave third study $P8 provides model-based  quality contro! detects and eliminates
been enumerated. estimates of fabrications by comparing,  such curbstoning. the potential impact of
Project P4: Quality of the Reported at the block level, interviewer nonmatch  undetected fabricated data can be
Cepsus Day Address—~Evaluation rates with “nearby” interviewer serious. This type of error inflates the
Follow-up nonmatch rates. These comparisons undercount estimate. In eddition, the
i provide an indication of the quality bf inflated nonmatch rates are likely

An additional reinterview of a sample ¢ interviewers work. ) differential, Le., larger for some post-
of P-Sample cases from the production strata than others.
follow-up was conducted. The sample gﬂgﬂed 55& %"f l:l.s‘?p]lfo The purpose of this study was to
consisted of nonmatches and unresolved Fabrication From uation Follow-up evalnateum quality contral procedure

P-sample cases in the PES block clusters
selected for the evaluation follow-up.
Some matches from whole household
matched bousebolds were subsampled
within each cluster. In addition, matches
were selected from partially ratched
bouseholds. A specially designed
questionnaire with special probes was
used by highly skilled enumerators
{Census Bureau Field Representatives).
The reinterview allowed greater
opportunity o contact designated
respondents and probe more deeply for
census day accuracy of the PES process
for identifying movers and the quality of
mover address reporting. Therefore,
reviewing these results allowed an
assessment of the accuracy of the
census day sddress reported in the
production PES.

This evaluation is based on a follow-
up and reinterview operation that took
place immediately following the final
PES matching operation. The follow-up
operation consisted of a sample of P-
sample matched and nonmatched
persons who were excluded from the
production follow-up. A review of the
results of this follow-up addressed the
questions concerning the assumptions
underlying the rules that were used {n
detemining which cases gshould be sent
for the production follow-up. This
operation was done after PES
production matching had been
concluded.

3. Fabrication in the P-Semple

Interviewers, for whatever reason,
may fabricate persons within
enumerated housing units. The PES
program had an extensive quality
contro! (QC) program that identified and
corrected fabrications. However, even
with the best of intentions fabrications
potentially remain after this operation.
Three studies were implemented to
address the effect of any uncorrected
fabrications that remained in the data

Data

The evaluation follow-up described
for Project P-4, provided estimates of P-
sample fabricated persons. These
estimated fabrications caz be used as
independent estimates (from the quality
control) of the level of fabrications in
the P-sample. In additicn, the guality
control operatfons for the PES
lmervlewlng were assessed by
comparing the estimated residua! error
rate from quality control records with
the estimated fabrication rate from the
follow-up.

Project P5: Analysis of PES P-Sample
gabn'caﬁom From PES Quality Contro!
ate

The data for project PS comes from
the Quality Control operation of the PES
interviewing phase. The purpose of the
QC check is to confirm that the PES
interviewer visited the correct housing
unit and conducted the interview
according to the survey procedures. The
roster of names, ages and census day
sddresscs are all verified during the
interview for the QC sample. A P-
sample questionnaire fails the QC check
whea the bousehold roster is incorrect.
When ao error is detected, all the recent
waork of the production Interviewer
undergooe: a QC reinterview. Fabricated
households discovered as a result of the
QC reinterview are not used and correct
tnierviga :xl-e obtained. C:!v_e‘rhdl.
approximately 35 percent e P-
sample (ie., 56,000 households) were
reinterviewed in the QC operation of the
PES interviewing phase through
telephone calls and personal visits.

The central ,prob!em or assumption of
investigation for project PS5 is the
estimation of the amount of residual
{Le.. undetected) fabrication that exists
in the P-sample after the QC operation
bas been concluded. This analysis
provides estimates both in terms of

foplemented in PES 10 see how effective
it was In detecting fabrication. This was
done by developing a model to predict
the nonmatch rate from the actual
nonmatch rate obtained by interviewers
working in areas with households of
similar demographic characteristics. The
assumption underlying the model was
the interviewers working in similar
areas would have aimilar nonmatch
rates and the deviations from the model
would indicate undetected curbstoning.
Standardized scores (Z-scores) were
computed for each interviewer rather
than comparing the absolute differences
between the observed and the expected
rates. This was done to take into
account the size of an interviewer's
assignment. Interviewers with large
scores differed greatly from the model
predication. and were identified as
potential curbstoners or poor quality
workers. These enumerators were
further studied o determine where they
had worked and whether they had been
detected by the PES QC operstion.

4. Motching Error

Errors can occur in the operation
where P-sample persons are matched to
the original census enumerations. This
matching operation was conducted in
seven processing offices (PO's). Even
&l::gg‘mat efforts were made to
s dize this operation across all
PO’s, errors could be relatively
concentrated. Two studies were
conducted 10 examine this type of error.
The first study (P7) utilized & team of
professionals to dependently rematch a
subsample of PES block clusters; this
operation is referred to as the Matching
Error Study. The rematchers had access
to the match codes assigned by the PES
production matchers, and worked on
sssignments in PO's other than their
home PO where they worked on PES
production. The rematch was designed
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to estimate the net error rate in the

signment of enumeration status in the
fu\mvle and the E-sample. The second

Y (P5) examined PES production
--ality contro} records. This analysis
provides insight into the nature of PES
production matching error by exemining
where differences occur within this
multi-tiered operation.

Project P7: Estimates of Clerical
Matching Error From the Evaluation

This evaluation was based on a
rematch of a subsample of the PES
blocks by highly skilled personnel. This
project also allowed additional field
work a3 required, when additional
information was determined to be
necessary to resolve specific cases. The
assumption underlying the evaluation is
that better training and personnel can
detect systematic errors in the matching.

The subsample of blocks included in
this evaluation was based on a stratified
sample designed to give s higher
probability of selection to blocks with
potential matching problems. In
sddition, the highly skilled personnel
used for this evaluation were assigned
to work in different processing offices.
to the extent possible, to minimize
redoing blocks that they previously
frocesscd.

ect P8: Maitching Error—Estimates of
cal Matching Error in the P-Sample
Quality Assurance Results

vhis evaluation was carried out by
comparing the results of the PES
matching quality contro} operation to
determine where potential
inconsistencies existed.

At the conclusion of the computer
matching, the clerical matching proceeds
with an initial stage of clerical matching
{CMGQG) followed b{ & more extensive
stage of matching by another group of
more qualified special matching group
clerks (SMG1). Another special
matching group (SMG2) also conducted
matching on the same cases as the CMG
and SMG1 stages. Discrepancies
between the SMG1 and SMG2 are -
adjudicated by & higher level PES
matching technician.

Comparing the differences between
the various stages of matching can
identify potential areas where matching
error can exist. These findings may be of
interest in interpreting the results of
project P-7.

8. Measurement of Erroneous
Enumerctions

Some census enumerations are in fact
erroneous. The following enumerations
ITONeous:
"Dugliceted persons.
Tictitious persons.

D {3) People who died before Census
ay.

(4) People who were born after
Census Day.

(5) People enumeraied outside the
search area where they were living on
Census Day.

An estimate of erroneous
enumerations is needed for the PES- -
census dual system estimats of the total
population. Three studies investigate
errors in classifying the enumeration
status (correct or erroneous) of the E-
sample persons. The first study (P10)
utilized the same team of highly skilled
professionals as did project P7 to
dependently review the PES E-sample
production results in & subsample of PES
block clusters. This operation was part
of the Matching Error Study. The focus
was on the errors that occurred during
PES production procesaing involving
duplicates and Hctitious persons;
however, there was also an examination
for the above (3). {4). and (5) type errors.
The second study (P8a) utilized data
collected from the evaluation follow-up
interviews. The evaluation follow-up
questionnaire was administered by
more competent interviewers than was
used by PES production. Also, this
questionnaire had more probes than the
standard PES production follow-up
questionnaire. An alternative estimate
of erronecus enumerations resulted from
this operation. The third study (P9) is a
consistency check; an examination of
PES E-sample cross-tabulations
provides evidence as to whetker a
particular type of error in classifying
‘e!numerau'on status is present in the

ata.

Project P10: Accurate Measurement of
Census Erroneous Enumerations—
Clerical Error in Assignment of Census
Enumeration Status

This evaluation was conducted as
part of the rematch work described for
Project P7, Evaluation of Clerical Error
in the P-sample matching. The study
used the same subsample of PES blocks.
‘The E-sample for these blocks
underwent the intensive review by
highly skilled matchers. This work was
supplemented by the reinterview
described for Project P9a. The objective
was to determine whether the
production matching operations are
correctly classifying census erroneous
enumerations.

The combination of both of these
projects—P7 and P10- is referred to as
the Matching Error Study (MES).

Project Pga: Accurate Measurement of
Census Erroneous Enumerations—
Evaluation Follow-up

A sample of E-sample cases was sent
for a PES evaluation field follow-up to
determine whether s person was
correctly enumerated in the Census. The
sample included both E-sample cases
where an interview was obtained and
those where a follow-up interview was
not completed The follow-vp
reinterview was conducted with more
experienced enumerators using & more

bing questionnatre. In addition, the
mow-up allows greater opportunity to
contact a respondent and obtain a
complete interview. This same
evaluation follow-up was uszd as part of
Project P7 and Project P4. The completed
evaluation follow-up interview was
clerically matched back to the census to
assess the accuracy of the PES
production procedure in classifying a
persons enumeration status.

Project P9: Accurate Measurement of
Census Erroneous Enumeration—
Consistency Checks

This eveluation was based on
examining a variety of cross tabulations
prepared from the PES E-sample for
eacg evaluetion stratum. Data such as
the following was cross-tabulated:

{1) Enumeration status {correct
enumeration, erroneous enumeration).

(2) Type of respondent (original
census residents, current residents,
neighbors, other proxies).

(3) Source of census enumeration
(mailback, enumerator return).

(4) Age group.

(5) Enumeration status of other
household members (whole household
erroneously enumerated, partial
household erronecusly enumerated).

The cross tabulations were examined
to assess whether the pattern of
erroneous enumerations was consistent
with previous experience and research
findings. Unexplainable discrepancies in
the erroncous enumerstions were
considered as potential indications that
the PES process incorrectly measured
esroneous enumerations.

8 Balancing the Estimates of Gross
Overcount and Gross Undercount

Because of the limited search area
that is used to estimate P-sample
nonmatches and E-sample erroneous
enumerations, balancing error can
occur. There was no plan to obtain a
direct estimate of this type of error. The
components of balancing error are
included in the measures of errors that
are produced from other studies such as
P-7 and P-10 {matching error studies)
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Project 11: Balancing Error Evaluation—
Percentage of Matches Found Outside
Sample Blocks

This evaluation used supplementary
information to assess whether balancing
is an issue in the performance of PES.
Inconsistencies found are indications of
E:tentia! failure of balancing and should

indications of which of the
evaluation studies should reflect these
errors. The P-sample match rates for the
PES blocks and surrounding blocks were
compared with the rates at which E-
sample persons are found to be in the
PES blocks and in the surrounding
blocks. These rates should be the about
the same. Differences found were
evaluated using the results of the
evaluation follow-up.

The rate at which movers matched in
the blocks to which they were geocoded
was also studied. These rates should be
consistent with the corresponding rates
for the P-sample nonmovers in the same
post-strata.

7. Carrelation Bias

The dua! system estimation used for
the PES is based on several
independence essumptions. Two that
are of particular interest are
homogeneity and causality. The
homogeneity assumption requires that
everyone has the same probability of
inclusion in both the P-sample and the
census within the same post-stratum.
Failure of the homogeneity assumption
usually is seen in an understatement of
the undercount for a population group
(such as Black males). The causality
assumption requires that inclusion in the
census does not influence inclusion in
the P-gample or vice versa.

Twao studies were directed at studying
the adequacy of the homogenelty
assumption. The first study (P13)
compares the dual system estimates
with demographic analysis to obtain an
estimate of correlation bias at the
nationa! level. The second study {(P17) is
qualitative in nature, and compares the
PES dual system estimates, the
individual P- and E-samples, and
demographic analysis to determine if
inconsistencies exist that could indicate
the presence of correlation bias due to
failure of the bomogeneity assumption.

The causality assumption is
investigated by two qualitative studies
{P14 a and b). The first of these studies

non-PES blocks with similar PES

locks and compares characteristics.

There should be no difference between
these blocks except for the random
variation introduced by sampling. The
second study uses a debriefing of field
interviewers to assess the potential for
correlation bias.

Project P13: Use of Alternative Dual
System Estimators to Measure
Correlation Bias

Alternative dual system estimators
were deve!lztlsged using zfom':ﬂo; d;i;m
demographic analysis a s
the problem of correlation bias due to
faflure of the homogeneity assumption—
when people missed by the census are
more likely to be missed by the PES than
those included in the census and vice-
Semogtaphie analyats oex raios (the

mograp sex ratios
ratio of males to females) and the PES
dual system estimates for females to
create an altarnative estimate for males.
The DSE for females was multiplied by
theuxnﬂoappmpﬂate{g:.ud:m

e group. By comparing e
:ftemau“ estimates for males with the
PES dual system estimates for males
gives an estimate of correlation bias at
the national level. The estimated
correlation bias was then allocated to
the individual PES male post-strata
proportional to P-sample non-matches.
This permitted estimates of correlation
bias to be produced at the individual
post-stratum level.

Project P17 Internal Consistency of
Estimates

This study has two objectives: (1) to
evaluate the reasonableness of the age
sex distribution in the census and PES
estimates and (2) to compare the PES
and demographic analysis (DA)
estimates of undercount toc make some
assessment of the accuracy of the PES
estimates. For these purposes, sex ratios
and information on undercount rates
from the PES and DA were used. Sex
ratio ere used to evaluate if overall
results on sex distribution are
reasonable. Because demographic
analysis estimates are available at the
national level only, most comparison are
limited to analyzing data for the US. by
race black and non-black.

Project P14 Independence of the Cenisus
and P-Sample, Comparison of Blocks

The analysis for this project is
directed at assessing the existence of
correlation bias due 1o failure of the
causality assumption:

The probability of an individual being
included in the P-sample is not altered
by inclusion in the census, and the
probability of being included in the
census is not altered by inclusion in the
P-sample. -

Several steps were implemented
study the existence of correlation bias.
First, & sample of PES blocks paired
with comparable non-PES blocks was
drawn. The sample was selected by type
of enumeration area (TEA) in order to

do analyses Isolating these groups. Each
type of enumeration was analyzed as a
separate data set since the timing of the
PES and census operations were
different across areas. Therefore, any
PES effects on the census would be
different for each TEA and should be
tested using separate data sets.

Ths difference from PES blocks and
non-PES blocks were the focus of the
tests. For each block, relevant data were
extracted from ut:le final een:!n;:l:s in

anuary, 1901 aggregate
{)euou records to block level records.
The preliminary variables were
organized a priori into groupe: block
size, population coverage, housing unit
status, mailback, field response, and
edit & quality. The data were tested for
relevance, completeness, and
redundancy.

8. Small Area Estimation

Profect P12: Evaluation of the Synthetic
Assumption

Synthetic adjustment is used in the
PES to “carry down” the estimated
adjustment factors to the census counts
in each post stratum. This synthetic
adjustment assumes that the probability
of being missed by the census is
constant for each person within the
post-siratum.

The coverage error may vary
substantially within the PES strata
although the post strata were drawn so
as to be homogeneous with respect to
expected coverage error. The goal of this
study Is to verify that the assumption
underlying the synthetic adjustment is
valid.

The analysis was based on studying
the homogeneity of several different
block level statistics. Three different
types of analysis were conducted. First
the distributions of census
characteristics thought to be highly
correlated with coverage error (e.g., mail
return rate) were examined. Secondly,
the distribution of the components of
coverage error at the block level were
studied. Thess components were
erroneous enumeration rates and P-
sample nonmatch rates. Finally, the
production amoothing model was used
to predict a block level adjustment
factor for the same sample of blocks
used for the first analysis.

The analysis concentrated on
determining whether the block level
statistics clustered unusually by state
within the PES post-strata. Further
analysis to examine clustering at cther
levels such as place and county remains
to be carried out.
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‘0. Late Lats Census Data :fﬁ"e:t :fngze errors mt:e thﬁl:ES ;;t:mntef mﬁon: uti:aatu of entii!smﬁog -
. e ercount rate. estimates of ocumented tmmigration; an
l“ﬂi: g:t'f“’“‘ﬁm of Late Late the mean and variance of the ) Medicare data to developan - .
. : ' distributions of the component errors’ fndependent estimate of the resident -
.engus data capture was completed are based on the conclusions drawn . ﬂopu.hﬂm on census day. The estimate
after the completion of the last planned  from the var{ous evaluation studies. The compsared with the census count to
PES matching operation which was Late ° simulation method produced an estimate yield a measure of net census coverage
Census Data matching. A small amount  of the bias and variance of the. and pet undercount. The particular .
of changes to census data (census estimated undercount rate. procedure that is used to estimate
additions, deletions and updated person The results of the total error model coverage nationally in 1990 for the
data) resulted from the late census data  were also used in & loss function various phic subgroups depends
capture activities. A portion of these analysis to assess the sccuracy of the primarily on the nature and availability
changes were included into the PES distributions of population across states, gf the demographic data. Birth
results through the Late Late Census places, and counties for the adfusted and death records are available for the
Data [LLCD) matching operation. The and unadjusted census. This analysis entire United States from 1933 on for
remainder of these late census data was carried out by forming t:?et developing estimates of population at
changes were not processed due to time  populations from the results of the total  gges under 57 in 1990, In estimating -
constraints, and were not included in error work. The biases measured by the  birthg for each year, the Burean added
the PES results. The Evaluation of Late  PES evaluations were Incorporated into  ¢g the number of registered births an -
Late Census Data (Project 18) examines  PES dual system estimates to produce estimate of underregistration. )
the effect that the late census data corrected estimates of the population. Underregistration was estimated based
changes not included in the PES have on  These corrected estimates were on tests conducted in 1940, 1850, and
the PES estimates of undercount. The designated as the target populations. 1964-198. If the estimates of '
remaining late-late census data were The adjusted and unadjusted census underregistration are off, they could
processed to determine the effect that population distributions were compared  h4ve a significant effect on undercount
this would bave had on the dual system  to the largg::ropu!ahon.duuibuﬂom sstimates because birth data are by far
estimates. using several loss functions. The the largest component in estimating the
comparisons were conducted at the population through demographic
20. Total Error state level and at the place and county  gpalysis In fact, in producing the -
Project 18: Total Error in PES Estimates  level for the following size categories: demographic estimates of population for
for Evaluation Post Strata P}nw ll?dﬂ' 25,000 Mﬂ::dm 1990 the Bureau revised the estimates
The dual system estimator used in the po::l?ﬂ’o:. between for certain Black birth cokorts to
estimation for the PES is known to be Flaces of size over 50.000. account for biases that recent research .
subject to various components of Counties under 200.000. identified in the birth registration test
ampling error, in addition to Counties larger than 200.000. result of 1940. .

ling error. The PES evaluation
. gram includes studies that provide
direct measures of error due to
nonsampling and sampling error
components. These errors combine in
the dual system estimator model to
cause differences from population
counts that would be attained under an
error-free program. The difference
between the PES estimate and the error-
free count is referred to as the total
error.

Project P16 evaluates both the
components of error and the total error
in the PES estimates for the 13
evaluation post strata. The components
of error are response correlation bias
{also called model bias), matching erTor,
quality of reported Census Day address,
fabrication in the P-sample, processing
error in the E-sample, data collection
error in the E-sample, error {n balancing
the estimates of the gross overcount and
the gross undercount missing data
(imputation error), sampling variance,
snd ratio estimator bias,

The evaluation of the total error
assesses the overall accuracy of the PES
estimates of population size and the
census undercount rate. A synthesis of
the components errors provides

mates of the bias and variance. This
'sis then assesses the combined

In addition, results were also
produced for places and counties over
100,000 population.

Demographic Analysis

The Census Buresu's companion
coverage measurement program to the
PES was demographic analysis. The
demographic coverage estimates could
only be used to evaluate the
completeness of coverage of the 1990
census at a national level and only for
race (Black/Non-Black), sex, and age
groups. Demographic analysis could not
provide even reasonably reliable
coverage estimates for the Hispanic,
Asian/Pacific Islander, or American
Indian/Native Alaskan populations
because these characteristics have not
always been recorded on birth and
death certificates; nor can the .
demographic method provide direct
estimates of the resident population at
the State or substate level. However, the
PES measured under or overcounts of
these groups. The demographic coverage
estimates were compared to the post-
enumeration survey coverage estimates
to assess the overall consistency of the
lt:rc:l sets of estimates at the national

vel.

Demographic analysis uses historical
data on births, deaths, and legal

National birth and death records are
not available before 1933, so the Bureau
had to lind other ways 1o estimate the
population size of these cohorts in 1990
(ages 55 and over were estimated). For
the population 85 and over,
administrative data on aggregate
Medicare enrcllments for 1990 (adjusted
for underenrollment) are used to
estimate population and net coverage. -
For the Non-black population aged 55 to
64 in 1990, the estimates of population
are based primarily on national birth
estimates for 1925-1934 developed by
Whelpton. For the Black population
aged 55 to 64 in 1990, the estimates of
population are based on revisions of
estimates for the cohort in 1960
developed by Coale and Rives.

In addition to subtracting deaths, the -
estimates of births described above are
angmented to account for change due to
immigration, emigration andnet * - -
international movement abroad of *
citizens (including the Armed Forces
and Puerto Rican migrants). The various
components of net migrationvary -
significantly in their completeness and
quality. The United States does not keep

tion records. Therefore,an .
estimate had to be made of those who
have left the country. While the United
Btates does have good records of legal
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immigration, there is no accurate Table 1.— The Eleven Demographic PES SAMPLE SZE BY STATE (P-
estimate of illegal immigration—the Analysis Evaluation Projects— SampLe}—Continued

most elusive demographic component of Continued

mdaﬁonchange.'l‘heﬁmsmamn Swterames | Biocks | Custers | Mousind

developed a preliminary estimate D2 Uncertainty in Estimates of Und i
for undocumented residents in 1990 ) tgdiuu. )
based on analysis of survey data and D3 Uncertainty fn Estimated White ;-_"‘7""“'— ﬁ z: &;
administrative records of the Births, 1915-1635. Uah n2 «] 135
Immigration and Naturalization Service  p4..__ Uncertainty in Estimated Black Vormont o] 15 » 1A
(INS). The INS now collects different Births, 1915-1935. Virphnia e 144 7] 2809
information than it did prior to 1680. DS Robustness of Estimated Number of m— % ‘;} ‘ﬁf
Recent immigration reform further Emigrants. - —1 . s 7 2384
complicated the effort to estimate legal ~ D6.— Robustness of Estimates of the Pop- m: © a8 2 001
immigration and indocumented slation 85 apd Older. - Nasiones 1
residents. Although the legislative - 07— Uscertabuty Messures for Other Vo] M| 2w tearn
reform allowed many undocumented :

D8 .. Uncertainty of Models to Transiats
aliens to receive amnesty, some of these 1900 Census Concepts into Histor- .
%en?‘:gssmy not actually reside in the ical Racial Classifications. Attachment 2
tates. D9 ... Inconsistencies in Race Classifica- -Enumeration Survey Post

1t should be noted that before the tons of the Demographic Est- slz:oﬂ
demographic estimates of population for mates and the Cansus. .
race groups are compared to the census D30 ... Diferences Between ‘The 1950 Post-Enn'mamhon Survey
to calculate the net undercount, the race "‘;’ Final D‘W‘ B‘ﬁ“‘”" (PES) will provide direct estimates for
categories of the census counts mustbe D11~ Tota tg“" in the Demographic Esti- 1392 post strata. The post strata are
*modified” s0 that they are consistent ms designed to divide the PES sample
with the race categories of the bistorical blocks into groups which have similar
demographic estimates. Specifically, 9.8 characteristics. This helps the Census
million persons in the 2990 census Attachment 1 Bureau to estimate the coverage of the
{mastly of Hispanic crigin) reported 1890 decennial census more accurately.
their race in the “Other race-not PES SAMPLE SIZE BY STATE (P-SAMPLE) The post strata are defined by census
;;‘):!clgeg“ clahtegory. a catlegory not i divisl;:{x:.’ area {city, non-city, rural, etc.).

uded in the demographic estimates. cames | Biocks | Cumers | Howing  race, Hispanic origin, tenure group. sex.

This modification added 497,000 persons  _o " wits  gnd age. Tenure refers to whether
to the census count for Blacks. Also, the housing units are owned or rented. Each
age categories of the 1990 census counts  Aaoe™ = W 4% poststrata is given an eight digit code.
have been “modified” so they are S v =S — 69 sis| soe The attached document shows 116 post
consistent with the April 1, 1990 time Adaneas 81 4 2200 strata and the corresponding first six
reference of the demographic estimates,  Casfomnia | es52 200 | 13013 digits of the post stratum code for each.

It is important to emphasize that Cotorado —— “ ':; Ya1e  The last two digits are not delineated on
results of demographic analysis are 80t pizesre 19 12 e« the attachment They define sex and age
exact but are estimates. To a large Distnct of group. There are six age group
ex;eg: they ;vere t:;:;ed ;;n assumptions mm' — 82: ‘g ‘;57; classifications. What follows i::‘::ns
and best professional judgment. As in explanation of the post strata codi
the PES, the Bureau tried 1o estimate Googt — ¥R Nl A% eystem:
potential error in the data produced by  eho | 28 51 1,807 The first digit of each given eight digit
demographic analysis. To estimate that = Sinols 200 21 155  ende defines the census division. The
overall error, the Bureau conducted 11 ;;“"‘-——— n - 2540 . ine census divisions and the states in
detailed demographic analysis Kot —— | e 7 :::; each census division are: -
evaluation studies to find out as much KoKy e 77 107 e, o .
a3 possible about each possible source  Louisiena 185 05| 3481 I—New ry va'.un
of error—the specific projects are Maine e o g:: M‘“’“ m’“'m‘m’“mv‘m;t wpshire.
identified in Table 1. Based on these Massachueetts .| "2 107 2985 2-Middle Atlantic—New 'm. New York,
studies, the Bureau developed a range of.  achigan.. 22 152| 495  qnd Pennsylvania
error around the demographic analysis  Minneeota ] 2s8 %] 8188 5 _gouth Atlantio—Delaware. District of
estimates. Since these evaluation . Missiosiop. o4 03] 26 o bie Florids,

2 Sescuri 25 1e| 8% Georgia. Maryland.
projects and the demographic error ‘ Montae———d] 409 | 1755  North Carolina, South Carolina. Virginia,
mode! represent an evaluation program ‘ 140 o 1257  and West Virginia
new for the 1890 census, the u""n:“::{ o 27| 1195  g~Bast South Central—Alabama. Kentucky,
assessments of potential error are "“: Harmpstire | :}; ol B Tennessee
subject to change and Improvement over gewanni—] o4 2| 52 s—West South Central—Arkansas,
time just ufthe basic tmog;ph!c Now York s20] -sn| w20 W;'?ﬂh Oél;hom and ::us

ve been. North Cerciing | 209 128 6—East tral—{llinois. Indiana,
estimates of coverage (] d"':' . 2: ‘2 E Py od Wi
Table 1.— The Eleven Demographic ousoms |  #71 el et T mmm
Analysis Evaluation Projects °"°°"F ~meed :;g .g g;; Dakota, and South Dakota
| Dl Enor in Birth Undemegistration  goun m-_.} 107 sa| 1800  Montana, Nevada. New Mexico, Utah. and
: Completzness Estimates. South Dakota . 200 1 [ ] Wyoming
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@— Pacific—Alaska, Californis, Hawali stratum code. The tagure is A
Orégon, and Washington determined by the sixth digit of ths post uPosvSmml—cu:lnd
muchmmdfmuonb.the of muxmeode.th‘l;hcuthreenuﬂbutum
c areas are divided by type combined in the coding system. The Scaum Factor
«oca. There are nine possible type of possible race/hispanic u'gin groups are: = '
area codes: Hlack, Non-Black Hispanic, Asfan- 13003028 0.957
0—Central clties in explicitly named PMSAs Pacific Islander, American Indian, and 13705011 1.068
(ses description below) Other. A post stratum can consist of 13705012 rid
3—Caoiral cities n large metropolitan areas MO than one race/hispanic s oo
{Type 1 MAs) . This is reflected in the tians | 13705015 v
l—m"almhmﬂmwmm ﬁ:&mmmﬂmm 13705018 ::1‘5.
"”‘m e litan aves whather the persons in the geographic | f7oooe; roid
"c‘“wddﬁ“m metropo &rea are owners O renters. Bome - 13705023 :g
&=Non-central city areas in the New Yark geographic areas were not divided by 13705024 1041
PMSA tenure. The possible codes for the fifth | 13705025 1012
lf.!iou-aﬁt:: city areas hll:?fu and sixth digits are: m 1015
areas 1020
"WW e mﬂ.m. . ) :2—81-3: (Renter & Owner) 17003012 098y
y _l;tmpouun :‘nu ('l‘y-;::l 11 MAs) 12—-Black :%3 &
“Noocentral elty areas in metropolitan 20—oo-Black Hispanic (Repter & Owoer) 1702015 1014
8—Non-metropolitan areas incorporated :z—Ncn-:Bh: Hispanic Renter 17003021 2:7
places with 10,000 4 population 80—Al Other Owner 17003022 w‘
9~—Balance of pon-metropolitan areas 31—All Other ‘:.::': & Owper) 17003023 .1&: )
A PMSA is & Primary Metropolitan 32—All Other Owner :maoa‘ Hrd
suﬂ..uca] Area. There are four 40—Asian-Pacific Islander (Renter & Owner) 17003028 ’ :‘:;
explicitly named PMSAs in the 1990 PES 41—Asian-Pacific Islander Renter 18003011 1025
post strata. These PMSAs and the 42—Aslan-Pacific lslander Owner 18ac3012 2980
census divkion in which I.hey are 50—Black and Non-Black M (Renter & ! 13 160
Sonas v o) o Bk Nom At | 004 1228
(]
o The New York City PMSA in the Middle  00—American Indian Javcei byeed
Atlantic division, . byl soor
o The Houston PMSA plus the Dallas The seventh digit of the post stratum | 18003022 as74
PMSA, plus the Fort Worth PMSA in the code defines the sex. :m...m'g’al to
3t South Central division. 1-—Male 18003025 by
The Chicego PMSA plus the Detroft 2—Female 18003028 l'lg
A in the East North Central division, 19003011 1022
- The Los Angeles-Long Beach PMSA in Within sex there are six age groups, 19003012 1.008
the Pacific division. the eighth digit. The age groups are: 19003013 1473
A lerge metropolitan area (type IMA) 1—0-0 :ooomﬂ by
is an area whose largest central city has ~ 2—10-19 19003018 1073
a population of at least 250,000 using the ml 3044 'mm,,' o did
1990 census person count. 5—45-04 'W brors
A small metropolitan area (type II 6854 :mozn 1013
mt)rg :inﬁure‘lﬁ \;vhhich do‘;l not have any 19003025 :-g:
cen ] e ation of 19009028
250000 crmore,  TO¥ ATTACHMENT 3.—ADJUSTMENT FACTORS | 20001141 bere
The balance of non-metropolitan BY POST STRATUM * s e
areas consist of areas which are not p 001114 Ryt
included in area type nurber 8. This ok Factor | 20001118 ‘:}’g
would consist primarily of rural areas. 20001118 1o
Any post strata can include up to m; 1198 | Boottzs byin
three arca types. The area types 00006213 :’ :: %: :Z +000
included in a stratum are delineated in 00006014 1197 | 20001124 :ﬂg
the second to fourth digits of the post 09006015 1117 | 20001125 1038
strata code. For instance, post strata m L9 | ooy bped
- code 578910 includes area types 7,6, and  0p008022 t}ﬁ %m; by
. But mostl}:ost strata contain one 00008023 L1108 mrgﬂ :ﬁ‘
area type. If 4 post stratum bas one 90006024 1071 | 20001214 °-‘£
area type, the second digit of the post m - 1088 | Baoorans byt
stratum code Indicates the area type, 13003011 1‘333 ggg‘um e
end the third and fourth digits are zero. 13002012 aser | 2oz 0507 -
In general, each of the second through 13003013 1034 | 20001223 T
fourth digits is filled with a zero from by - G804 | Boo0n22e Qeo -
the right if a given geographic area of 13003016 :'::'4 %’g byesd
post stratum contains less than three 13003021 €900 | 20002011 050
f.;:g‘ types. - 13003022 0979 | 20002012 ;ﬁ
i Tb&cilgiapanic origin is oot m ey 195
L ed by the fifth digit of the post 13003025 aget | 20002015 3&2
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ATTACHMENT 8.—ADJUSTMENT FACTORS | ATTACHMENT 3. —ADJUSTMENT FACTORS | ATTACHMENT 8.~ADJUSTMENT FACTORS
Py 8Y POST STRATUM ~-Continued ey Post STRATUM 1—Continued sY PosT STRATUM '—Conlinued .
Siratum code Factor Sstorn code Factor Sirshm code Faotor
R 20002018 1002 | 1003128 095 | 25003018 ot
- 20002021 0905 | Pooa211 1024 | 25003021 1820
£0002022 1002 | 2100212 0958 ] 25002022 1018
20002023 183 | £100x213 1013 | £5003023 1833
" 80002024 1018 | 21008214 1020 | 25003024 1802
20002028 1.008 | 21008218 4508 ] 290030258 (T
0002028 0804 | 21003218 as2 | 23003028 o
$0003111 Q803 | f1003221 1008 | 28003011 RT
’ 20003112 0007 | 21003222 9908 { 2900012 . 8800
- §0003113 1113 | mo00a223 1040 | 26003013 . 4.040
20003114 1041 | 21003224 ‘0987 | 89003014 8804
. . 20003115 1018 | 21003228 . 0301 | 20003015 o1
20003118 03684 | 21003228 a7 | 20003018 Y
20003121 €001 | 22001011 1127 | 20003021 1003
20003122 0.95¢ | 22001012 1031 | 20003022 ass
20003123 1054 | 22001018 1129 | 20003029 o800
20003124 1011 | 22001014 L1a2 | 20003024 1011
20003125 0967 | 22001018 : 1103 | 20003025 Y
20003126 0535 | 2001018 0057 | 20003028 0984
£0003211 0908 | 22001021 1157 | 20003011 1015
20003212 0.993 | 22001022 1000 | 20003012 a7
20003213 1013 | 22001023 1.440 | 20003013 w17
20003214 $.001 | 22001024 1071 | 20003014 1020
20003215 1017 | 22001025 1074 | 20003015 1.008
20003216 0954 | 22001028 1058 | 20003018 Y
£0003221 1.030 | 22003011 0901 | 20003021 1061
20003222 0.9%0 | 22003012 0900 [ 20003022 0875
20003223 1017 | 22002013 1037 | 20005029 1018
20003224 1012 | 22003014 1022 | 20003024 0.008
20003225 0572 | 22009015 1017 | 20005025 o2
20003228 1002 | 22003018 0975 | 28003028 0904
20004011 1.120 | 22003021 1.008 | 20003011 1014
£0004012 1124 | 22000022 0900 | 29003012 0.901
20004013 1.156 | 22003023 1002 | 20003013 1042
20004014 1.107 | 22003024 0983 | 29003074 1019
77N\ 20004018 1.104 | 22003025 1000 | 29003015 0303
20004018 1005 | 22003026 0.97¢ | 29003016 1.001
20004021 1128 | 23002011 1010 | 20003021 1.000
20004022 1000 | 23002012 1021 { 29003022 4900
20004023 1.120 | 23002013 1071 | 25003023 1041
20004024 1.133 | 23002014 1022 1 29003024 1017
20004025 1.101 | 23002015 1.008 | 29003025 ose2
20004026 1081 | 23002018 0972 | 23003028 0908
21001111 1002 | 23002021 1024 | 20005011 1071
21001112 1037 | 23002022 0578 | 29005012 1048
21001113 1.128 | 23002023 1.008 | 20095013 1087
21001114 1.907 | 23002024 1.055 | 20003014 074
21001115 1083 | 23002025 1.010 | 29005018, 1057
21001116 1053 | 23002008 0905 | 29005018 1033
21001121 1000 | 24003011 1053 | 29605021 1.065
21001122 1078 | 24003012 oso1 | ssoos022 1045
21001123 1.927 | 24003013 1020 | £0685023. 1054
21001124 1083 | 24003014 1012 | 29005024 1088
21001125 1.055 | 24009015 0905 | 29005025 1054
21001128 1035 | 24003018 0981 | 20005028 10%
21001219 1.022 | 24003021 1017 | 81001111 1.133
21001212 1.040 | 24003022 1008 | 31001112 1902
21001213 1.020 | 24000023 1057 | 81001113 1908
21001214 0980 | 20003024 0901 | 31001114 L1131
21001215 0902 | 24000025 o7 | s1001118 1078
21001216, 0968 | 2400028 0978 | s1001118 1006
. 23001221 1.037 | 24505011 107t | 31001321 1155
21001222 ‘0984 | 24505012 1087 | sto01122 © 1008
21001223 1010 | 24505013 1115 | 91001323 1905
21001224 0900 | 24505014 1005 | 31001124 1080
21001225 09068 [ 24505015 1080 | 51001125 1.087
21001220 0968 | 243505018 1.000 | 51001128, 1037
21003111 1.002 | 24805021 1100 { $1001211 1008
21003112 0870 | 245085022 1032 1 1001212 1017
21003113 1034 | NM505023 1083 | s1001213 1030
21003114 1.003 | 24508024 1085 | 91001214 1024
21003115 0.000 | 24505025 1087 | s1001215 . 0860
21003118 0904 | 24505026 1014 | s1001218 0.901
21009321 0901 | 25000011 1000 | g1001221 w037
| 21003122 0507 | £5003012 0903 | 81001222 1008
21003123 1001 | 25009018 1037 | g1001223 07
21003124 1.008 | 25003014 1031 | 31001224 a2
21003125 0965 | 25003018 0901 1 31001225 0004
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¥ ATTACHMENT 3.~—ADJUSTMENT FACTORS | ATTACHMENT 3.—ADJUSTMENT FACTORS | ATTACHMENT 3.—ADJUSTMENT FACTORS
-- BY POST STRATUM *—Continued &Y PoST STRATUM *—Continued 8y PosT STRATUM 2—Continued
.

! Stratum code Facior Svnium code Fector Stratum code Facior
81001226 0877 | 95000018 0.065 | 30001028 0979
$1003111 1,005 | 95003021 1008 | 30003011 1.047

* SI0012 1038 | 95003022 1015 | 30003012 1014
31003113 1073 | 35003023 1.035 | 30003013 1.083
91003114 1065 | 3500324 0005 | 36003014 1035
$1003115 1.047 | 35003025 G575 | 50003015 1.002
$1003118 €903 | 95003026 6983 | 36003016 0964
31003121 1.054 | 96001011 1074 { 20003021 1058
81003122 1055 | 26001012 R 1033 | 90003022 1045
21003123 1000 | 96001013 1034 | 20003023 1.000
31003124 1013 | 96001014 1044 | 3000302¢ 022
31003125 1011 | 36001018 1018 | 20003025 1022
31003126 0083 | 36001016 1003 | 30003028 0997
1003211 1039 | 36001021 1035 | 41003119 1.084
$1003212 1005 | 26001022 1043 | €1009112 1074
$1003213 1048 | 38001023 1051 | 41003113 1056
$1003214 1035 | 30001024 1042 | ¢1003114 1078
21003215 as83 | 36001025 1010 | 41003115 1.015
31003216 6085 | se001026 1001 | 41003116 0980
81003221 1033 | 96003011 1052 | 41003121 1075
1003222 1831 | 36003012 1007 | 41000122 1.050
$1002223 1.073 | 36003013 103 | 6100123 1.042

- 91003224 1021 | 36003014 1042 | 41003124 1.082
1003225 0970 | 36003015 €001 | 41003125 1.025
$1003226 1.008 | 36000018 0962 | 41003128 0982
£2001011 1052 | 38003021 1000 | 41003211 1.045
$2001012 1005 | 36003022 1082 | 41003212 1032
22001013 1072 | 36000023 1038 | 41003213 1042
22001014 1.037 | 36003024 1043 | 41003214 1.00
22001015 1.015 | 96003025 1028 | 41003215 1.011
22001016 1.008 | 36003028 0904 | ¢1003218 0904
32001021 1.084 | 37832011 1030 | 41003221 1.085
32001022 1028 | 37852012 1.083 | 41003222 1020
22001023 1083 | 37892013 1133 | 41003223 1.064
22001024 1.047 | 37602014 1074 | 41003224 1.038
32001025 1.003 | 37892018 1007 | 41000225 1.008
026 Q961 | 37832018 1017 | 41003226 1.001

1 1.085 | 37892021 1.000 | €2003011 1075

n2 1088 | 37852022 1021 | 42002012 1018
.01 1.080 | 37852023 1088 | 42003013 1.072
32003014 1048 | 37832024 1.050 | 42003014 1.042
22003018 1027 | 37832025 0904 | 42003015 1.002
32003016 0508 | 37802026 0971 | 42003016 0506
22003021 1.048 | 38001011 1025 | 42000021 1.006
32003022 1032 | 38001012 1001 | 42003022 1055
32003023 1039 | 38001013 1.023 | 42003023 1058
32003024 3.007 | 36001014 1033 | 42003024 1020
32003025 0587 | 38001018 1023 | 42003025 0987
32003026 0998 | 38001016 0584 0875
33002019 1.108 | 38001021 1057 | 43005011 1009
33002012 1.084 | 36001022 1.015 | 43005012 1.075
33002013 1.101 | 38001023 1.048 | 43005013 1000
23002014 1.088 | 38001024 1021 | €3005014 1.085
£3002015 1005 | 38001025 0953 | €3005015 1.055
23002018 0.985 | 38001026 0963 | 3005016 1.009
$3002021 1.101 | 38003011 1058 | €3005021 1118
33002022 1058 | 38003012 1015 | 43005022 1,043
33002023 1091 | 38000013 1008 | 43005023 1083
33002024 1065 | 38003014 1020 | €3005024 104
33002025 €084 | 36003015 1.000 | 43005025 1.000
33002026 0964 | 36003018 0901 | 43005026 087
35001011 1.042 | 38003021 1.048 | 47000011 1041
35001012 1012 | 98003022 1010 | 67003012 1.023
35001013 1534 | 38003023 1028 | 47003013 1043
85001014 1.007 | 38003024 1007 | 47003014 1,042
25001015 Q998 | 38003025 0.005 | 47003015 1.002
25001016 0090 | 38003028 Q979 | 47003018 0087
25001021 1.040 | 30001011 1057 | 47000021 1.051
35001022 1012 | 30001012 1000 | 47000022 1024
25001023 1.045 | 30001013 1021 { €7003023 1.060
25001024 1.017 | 36001014 1000 | 47003024 1.015
35001025 1.007 | 30001015 1023 | €700%025 1007
35001028 006 | 3000101 0901 | 47003028 0.500
35003011 1030 | 39001021 1071 | a7895011 1.082
35000012 0907 | 30001022 1045 | 47805012 1.008
13 1032 | 39001023 1045 | €7805013 1.020

14 1,008 | 39001024 0900 | 67855014 1042

15 cpa2 | 30001025 0904 | 67205015 1.004
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Arrmnizm 9.—ADJUSTMENT FACTORS

ATTACHMENT 3.—=ADJUSTMENT FACTORS

ATTACHMENT 8.—ADJUSTMENT FACTORR

— 8y POST STRATUM 1—=Continued 8Y POST STRATUM =Continued sy POST STRATUM —Continued

Stratum code Factor Sxatum code Factor Siratum code Factor
47835016 0999 | s0003226 0800 | sre0r018 2908
47805021 1050 | 81003114 1041 | 7001021 1032
&£7895022 1011 | $3003112 1038 | 61801022 1.003
47895023 1038 | 81003118 1027 | §7001023 1.080
47895024 1.027 | $1003114 1032 | 67901024 013
£7005025 1.004 | 81003115 1014 | 7801025, Y -]
47905020 0975 ] s1000118 oss2 | STe01028 o8’
48003011 103 | 1003121 1050 | 67062011 1058
48003012 1029 | §1003122 1.0% | $7802012 088
49003013 1053 | 81003123 1000 | s7802018 wn
48003014 1.020 | $1003324 LO28 | 67002014 085
48003015 1003 | 81000125 2900 | sTe02015 1047
48003018 0098 | s1003128 0.980 { §T802018 1002
48003021 1.048 | 51003211 1032 | s7e02021 1081
48003022 1017 | $1003212 1014 | 7902022 w047
48003023 1522 | s1003218 105 | ST802023 1060
£B0C3024 1014 | s1003214 w012 | S7802024 1043
48003025 0988 | s1003158 0.904 | S7802025 1011
48003026 1004 | 81003216 0904 | STW02026 s
49003011 1032 | 51003221 1027 | 58003019 1027
49003012 1021 | sto0322 101t | 58003012 004
49002013 1068 | $1003223 1041 | 58003013 1048
49003014 1012 | s1003224 1.005 | 8003014 1.030
49003015 0.900 | §1003225 0994 | 68003018 0800
49003016 0908 | 51000228 ©0.985 | S3003018 asTe
49003021 1.032 | £2003011 1053 | €8003021 027
49003022 1016 | §2003012 1.034 | 68003022 1021
29003023 1.060 | §2003013 1058 | 66003023 1062
49003024 1010 | 82003014 1038 | 53003024 1013
490030625 0967 | $2003015 1003 | 8003025 0903
49003026 1010 | £2003016 0995 | $8003028 Y ]
$0001011 1098 | 82003021 1045 | $6003011 1.052
$0001012 1.081 | £2003022 1017 | 69003012 1002
80001013 1.008 | 82003023 1.053 | 80000013 1029
£0001014 1072 | 62003024 1.027 | $9003014 1010
_ 60001018 1042 | 62003025 0.90¢ | S0003015 1014
( 80001016 1.020 | 52003028 ases | sa003016 0.900
80001021 1.104 | $3001011 1079 | $0003021 o
$0001022 1.057 | $3001012 1034 | seoca022 .00
$0001023 1.417 | 83001043 000 | so003023 1043
€0001024 1058 | 83001014 1.057 | 80003024 1034
$0001025 1022 | 63001015 1032 | 80003025 1.008
60001026 0.955 | 53001016 1.001 | $9003026 058
80002011 1083 | $3001021 1089 | @0001114 1431
$0002012 1044 | 83001022 1047 | 0001112 1001
$0002013 1.143 | 63001023 1074 | 80001113 1087
$0002014 1.063 | £3001024 1045 | 00001114 1.081
50002015 1.014 | $3001025 0080 | 0001115 1042
$0002018 963 | 53001028 0907 | 80001118 o084
£0002021 1128 | £3002011 1085 | €0001121 1.112
1079 | 63002012 1.037 | s0001122 1.061
$0002023 1.105 | 83002013 1.051 | €0001123 1.108
$0002024 1043 | $3002014 105 | 80001124 1.020
$0002025 0902 | £3002018 0974 | e00011258 1.004
800020268 0958 | 83002016 0970 | 0001128 0.954
$0003111 1058 | 83002021 1.005 | 00001211 1047
S0003112 1.050 | 53002022 1023 | 80001212 1001
$0003113 1073 | 53002020 1.004 | 60001213, 1042
$0003114 1000 | 83002024 1043 | 0001214 1.009
50003115 1.03S | $3002025 0071 | #000121S 1018
$0003116 1.008 | 83002026 €979 | 80001216 1.020
$0003121 1.080 | 87000011 1.044 | 0001221 1050
+ $0003122 1043 | 67003012 1043 | €0001222 1040
§0003123 1053 | s7003013 1060 | $0001223 1.033
50003124 1019 | $7003014 1.02¢ | 80001224 1.007
50003125 1028 | §7003015 00 | eooo12z2s 0.904
$0003128 0890 | $MV03018 0900 | 90001228 oSS
$0003211 o0 | sromo2t 1033 | 80003111 1016
80003212 1.004 | $7003022 1032 | 60003112 1021
£0003213 1054 | §7003023 1.048 | 90003113 1.087
80003214 1020 | 67003024 1030 | e0O03114 * 1003
80003215 1017 | 67003025 0803 | 00003115 1.108
60003216 0377 | $7003020 a7t | eono3tie 1028
0003221 1033 | 67801011 1080 | 9000312t .14
50003222 1010 | 67891012 .018 | eocom22 1052
/‘\mzza 1027 | 67801013 1041 | 90001123 1123
30003224 1025 | 57801014 1.03) | 80003124 0989
30003225 0.007 | 67891015 1.004 ' 00003125 o7
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2 ¢ + INTTACHMENT 3.—ADJUSTMENT FACTORS

ATTACHMENT 3.—ADJUSTMENT FACTORS

ATTACHMENT 3.~ADJUSTMENT FACTORS

8Y POST STRATUM 1—Continued 8Y POST STRATUM 1—Continued Y POST STRATUM =Continued
» / . Brstum code Fackor Swakun code Factor Srahum pods Factor
60003128 0524 | s2002018 1020 | 71005128 0.0
80003211 1021 | 82003021 1022 | 71005211 0.987
. 80003212 1010 | 2000022 1012 | 71003212 0.980
60003213 1.001 | 62003023 1.032 | 71003213 1.021
00003214 1027 | 62000024 1002 | 71003214 0907
00003215 1018 | 62000025 1002 | 71003215 0908
00003218 1005 | 62003028 1008 | 71003218 0981
90003221 1047 | &2708011 1088 | 1003221 1.005
90003222 1005 | ezrosos2 1054 | 1003222 1026
00003223 1.031 | 62705013 1.000 | 71003223 1.004
80003224 1000 | 2705014 1082 | T1003224 0.904
90003225 1.000 | €z705018 1021 | 1003225 1.000
90003228 1000 | €270501e 1008 | 71000228 0908
90102011 0958 | €2705021 1.005 | 71006011 1.110
90102012 1.005 | 82706022 1008 | 71005012 1.80%0
0102013 1.000 | &2705023 1074 | 71002013 1.080
0102014 1026 | 62705024 1030 | 71005074 1049
90102015 0901 | 2705025 1.02¢ | 71005018 1.037
©0102016 0998 | 62705028 1002 | 71005016 1011
00102021 0.993 | 63003011 1017 | 71008021 1.005
00102022 0989 | 85003012 as00 | 71005022 1.072
00102023 0088 | 85003013 1030 | 7005023 1017
80102024 0.957 | 65003014 1.014 | 71005024 10358
00102025 0908 | 65003015 1.002 | 71005025 1.022
80102026 0.963 | 65003018 1003 | 71005028 1.000
61001111 1042 | 65003021 1011 | 72009011 1.003
1001112 1.003 | 5003022 1012 | 72003012 1.008
1001113 1.100 | 85009023 1008 | 72000013 1.080
81001114 1.052 | 85003024 0.005 | 72002014 1011
81001115 1.034 | £5003C25 0992 | 72000018 1.003
81001118 0.899 | 65003026 0.907 | 72003018 1010
81001121 1,088 | 68003011 1017 | 72009021 1038
81001122 1.072 | 68003012 0.988 | 72003022 0.590
81001123 1058 | es0c3013 1023 | 2000023 1087
61001124 1.047 | 68003014 1034 | 72000024 1.007
61001125 0.994 | 88003015 0099 | 72003025 1.001
81001126 0.955 | 68003016 0572 { 72002028 1.014
1001211 1.091 | 68003021 1013 | 72505011 1118
001212 0083 | 86003022 $.008 | 72505012 1045
,001213 1025 | es003023 1.000 | 72505013 1.101
61001214 1.026 | €6003024 1.018 | 72505014 1.001
81001215 1.008 | 86003025 0.978 | 72505015 1038
61001218 1.007 | 68003028 1002 | 72505018 1.021
61001221 1.045 | 88003011 1.005 | 72505021 1114
61001222 1014 | €8003012 0877 | 72505022 1.088
61001223 1.012 | €8003013 1.028 | 72505023 1.084
61001224 1.000 | e2003014 1.008 | 72505024 1.091
61001225 0.549 | s3003015 1.008 | 72505025 1027
81001226 0.977 | 88003016 0897 | 72505026 1.023
61003111 1.118 | &8003021 1.003 | 75003011 1011
81003112 0.95¢ | 63003022 1.005 | 75003012 .03
61003113 0992 | 88003023 1019 | 78003013 1.028
1003114 1070 | e8003024 0907 | 75003014 1.008
61003118 1.033 | €8003025 o068 | 75003015 1.001
61003116 0.070 | €8003028 0587 | 75003018 0999
£1003121 4.030 | 69003011 0891 | 75003021 1.025
61003122 0980 | €9003012 0sa1 | 75003022 0900
61003123 1010 | 600c3013 1019 | 75003023 1.027
81003124 0.999 | 00003014 0987 | 75003024 0963
61003125 ~ 0540 | 69003015 0908 | 73003025 1.003
€1003126 0.972 | 69003018 0807 | 73003028 0908
81003211 0.957 | 69003021 0964 | Po0c3011 1.030
81003212 0971 | 69003022 0981 | 70003012 0.988
. 81003213 1036 | 69003023 1014 | 76003013 1.058
81002214 1.021 | €9003024 osaz | 7e003014 1022
61003215 0.973 | €9003025 0902 | 76003015 1.002
1003218 0.994 | 89003028 0905 | 78003018 1.021
61003221 0988 | 71003119 1084 | 78003021 1.023
61003222 0089 | T1003192 : 0995 | 20003022 1.028
61003223 1011 | 71003113 1107 | 8000023 1.020
©1003224 4.003 | 71003114 1.054 | 76003024 1.007
£1003225 1016 | 71003118 1041 | Te003025 - 1.000
€1003226 1.001 | 71003118, 0.907 | 70003026 1.021
62003011 1033 | 1oc3t21 1.007 | 78003011 1.003
€2003012 0978 | noos122 1015 | 78003012 0.985
€2003013 1.08¢ | 71003123 1012 | 78003013 1023
14 1019 | 71003124 0.081 | 78003014 1025
/‘ggggts 1.016 | 71003125 ©.996 | 78003015 1.008
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ATTACHMENT 3.—ADJUSTMENT FACTORS | ATTACHMENT 8. —ADJUSTMENT FACTORS | ATTACHMENT 3.—ADJUSTMENT FACTORS

8Y POST STRATUM '=Continued 8Y POST STRATUM $=—=Continuved Y POST STRATUM :=Continued
Statum code Factor Swvatum code Fector Sraum code Factor

78003016 1.001 | €3005028 1004 | 90301118 o
T8003021 1041 | 7003011 1022 | e0301121 1105
78003022 0967 | 87003012 1008 { 90301122 1020
- 78003023 1018 | €7003013 1078 | 00301123 1.089
70003024 1016 | 872003014 1023 | 90301124 1.008
70003025 0907 | 87003018 0908 { 90301125 0871
78003026 0981 | e7009018 0506 | 00301128 0560
79003011 1013 | 7003021 _1008 | 0501211 1.960
79003012 0805 | 67003022 0984 | 90301212 1.058
79003013 1041 | 87000023 1022 | 90301213 1120
79003014 0000 | 7003024 1000 | 90301214 L1
79003015 €903 | 87000025 as71 | 00301215 1,004
79003018 1001 { §7003028 0sss { 90301218 1013
79003021 1010 | es003011 1021 | s0301221 1132
V002022 1000 | 86003012 1032 | 90301222 1070
79003023 1015 | 00003013 1050 | 90301223 1.108
79003024 0904 | ssoc3014 1.028 | 90301224 1074
70003028 1.001 | 88003015 0000 | 00301225 1042
790030268 0.907 | s8003016. 0993 | 00301228 1054
79005011 1877 | 88003021 1008 | 80302111 1.003
79605012 1.007 | 83003022 1028 | 80302112 1055
79995013 1082 | se003023 1038 | 90332113 1.1%
79995014 1.085 | 98003024 0998 | 00302114 1.095
70935018 1033 | €8003025 a971 | 00302118 1.088
78995016 1021 | 88003028 0995 | eoso2118 0992
79995021 1089 | 89003011 1050 | 90302121 1055
70995022 1.026 | 89003012 1027 | 90302122 1.080
79995023 1.725 | 80003013 1077 | 90202123 1.108
78995024 1.048 | 89003014 1038 | 90302124 1.035
79995025 1027 | 89003015 1031 | 90302125 1030
79995026 0.989 | 89003018 1.003 | 90302128 1007
81002111 1.034 | 89003021 1.048 | 90002211 1.052
81003112 1.035 | ep000022 1049 | 80302212 1.000
81003113 1.123 | 89003023 1041 | 80302213 1042
81003114 1.088 | 89003024 1024 | 00302214 1.004
81003115 1.041 | 80003025 1.017 | eo302218 0.990
81003116 0.990 | 89003026 1014 | 60302216 0.900
81003121 1.041 | 90995011 1910 | 90302221 1020
81003122 1.081 | 89905012 1078 | 90302222 1018
81003123 1.060 | 89995013 1923 | 00302223 1.004
81003124 1019 | 89995014 1070 | 90302224 1025
81003125 0977 | 89905018 1039 | 90302225 osn
81003126 1.013 | eso9s01e 1082 | 90302228 0995
81003211 1.031 | 89995021 1.108 ] 90304111 1.047
$1003212 1021 | se995022 1084 | 90304112 1053
81003213 1035 | 89935023 1.105 | 60304113 1.447
81003214 1020 | 89995024 1057 | 00304114 1.000
81003215 1002 | o9vps02s 1.078 | 00304118 1074
81003216 0.908 | 89955026 1049 | 90304118 1.045
81003221 1.031 | 90003111 1043 | 90304121 1.069
81003222 1.020 | 90003112 1078 | 90304122 1060
81003223 1.045 | HODO3113 1008 | 90304123 1068
01003224 1.003 | 90003114 1004 | 90304124 1074
81003225 0990 | 90003115 1.004 | 90304125 0981
81003228 0980 | so003t116 0963 { 90304128 1057
82003011 1017 | 90003121 1047 | 80304211 1076
82003012 1017 | 80003122 1056 { 90304212 1052
82003013 1071 | 90003123 1089 | 00304213 1.071
€2003014 1014 | 90003124 1014 | 80304214 1.085
82003015 0.078 | 90003125 1.015 | 80304215 1028
£2002018 0.975 | 90003128 0977 | %0304218 1029
£2003021 1000 | 00003211 1017 | 90304221 1070
82003022 1021 | 90003212 1043 | 90304222 1072
$§2003023 1064 | oo003213 1022 | 90304223 1079
$2003024 0.99¢ | 90003214 1011 | 90304224 1028
82003025 0967 | 90003215 1000 | 90304225 1833
£200302¢ 0.6z | sooca2ie 1012 | 90304226 1020
83005011 1008 | 90003221 1.037 | 91009111 1.035
3005012 1.023 | 00003222 1.041 | 91003112 1.045
63005013 1.107 | 90003223 1019 | 91003113 1112
83005014 1.083 | 90003224 1.031 | et003114 1073
83005018 4.027 | 90003225 1000 | 91003115 1020
£3005018 1005 | 90003228 0995 | 91003118 o088
83005021 1058 | e0301111 1.142 | 91003121 1.000
83005022 1.055 | 90301112 1075 | 91003122 1033
€3005023 1077 | 80301113 1115 | 91003123 1.045
83005024 1025 | 00301114 1.92¢ | 91003124 1620
3005025 0973 | 90301115 1427 | 91003125 0.847
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“ ~ATTACHMENT 3. —~ADJUSTMENT FACTORS | ATTACHMENT 3.=ADJUSTMENT FACTORS | ATTACHMENT S.—ADJUSTMENT FACTORS
BY Pos:s STRATUM !—Continued . 8y Post STRATUM 1=—-Continued #Y POST STRATUM 2=—Continued
{ Swratum code Fackr Svatum code Factor Svatum code Factor
1003128 -4 0955 | seo0ac21 1.043 | 98003012 1.027
91003211 1025 | 96003022 1.106 | 98002013 1053
21003212 0978 | 98003023 1005 | sgo00014 1000
1003213 1.017 | 98003024 103 | 99003015 0.906
91003214 1020 | 90000025 1010 | ge003016 0.067
91003218 1.004 | 6003028 0978 | 98003021 1062
91003218 0500 | 97001011 1231 | gpo02022 1024
$1003221 1.038 | 97001012 1268 | ge002029 1045
91003222 1030 | o7001013 1250 | gsoc024 1010
91003223 1062 [ 07001014 1273 0003025 0.904
91003224 1023 | e7001018 1120 | gancnaze .000
91003225 1001 | sr001018 197 | sec0e01t 0905
P 1041 | aroatoe? Lia | Swowi2 byeed
90004012 1533
§2000012 1005 | or001023 L2 | e 1029
eevedi 1070 | 01024 1138 | se00401S 0.985
02003014 1018 | 972001025 1113
82003018 0802 { 97001028 1112 | 90004016 0573
82003016 083 | 97002011 1062 | 90004021 0.090
82003021 0907 | s7o02012 1084 | 90004022 1013
82003022 1011 | 97002013 1088 | 98904023 1.025
$2003023 1028 |- 97002014 1088 | 98904024 1008
82003024 1010 | 97002018 1048 | 98004025 085
92003025 0.985 | 97002018 1014 | 98904028 0942
92000026 0573 | o7T002021 1088 | 90003011 1.028
95009011 1.028 | orO0C022 1071 | 99003012 1.008
95003012 0955 | 7002023 1.079 | 90003013 1.043
95003013 1.050 | 97002024 1.052 | 90003014 1.024
95003014 0971 | 87002025 1.061 | #900301S 1.005
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Minutes of the Executive Steering Committee on
Accuracy and Coverage Evaluation (A.C.E.) Policy (ESCAP) Meeting # 4

January 12, 2000
Prepared by: Maria Urrutia and Genny Burns

The fourth meeting of the Executive Steering Committee on Accuracy and Coverage Evauation Policy
was held on January 12, 2000 a 10:30. The purpose of this meeting was to discuss the 1990 Census
experiences regarding use of statistical methods to adjust the census. Two aspects were discussed: (1)
achronology of events, and (2) the decision process.

Personsin attendance:

William Barron
Nancy Potok
Paula Schneider
Cynthia Clark
Nancy Gordon
John Thompson
Jay Waite

Bob Fay

Rg Singh
Gregg Robinson
Signe Wetrogen
Carolee Bush
SAly Obenski
Maria Urrutia
Genny Burns

l. Chronology of Eventsfor the 1990 Census Adjustment Decision

John Thompson presented the attached chronology of events for the 1990 Census adjustment
decison. Thefollowing handouts for the discussion were didtributed and will be on file with
these minutes.

@ Bureau of the Census, “ Assessment of Accuracy of Adjusted Versus
Unadjusted 1990 Census Base for Usein Intercensa Estimates,” Report of the
Committee on Adjustment of Postcensadl Estimates, August 7, 1992.

2 Department of Commerce, Office of the Secretary, “ Adjustment of the 1990



Census for Overcounts and Undercounts of Population and Housing; Notice of
Finad Decison,” Federa Regigter, Part 111, July 22, 1991.

3 Obenski, Sy, “ Summary of C.A.P.E. Technicd Findings’,
January 11, 2000.

4 Obenski, Sdly and Fay, Robert, “An Andysis of the Congstency of the 1991
Moshacher Guidelines to Census Bureau Standards’, DRAFT, January 11,
2000.

) Thompson, John H., Memorandum for CAPE Committee, Addendum to
August 7, 1992 CAPE Report, November 25, 1992.

(6) Thompson, John H., Chronology of Events for the 1990 Census Adjustment
Decison, January 12, 2000.

In 1980, the Bureau of the Census and the Department of Commerce were sued over the
decision to not use datistical methods to adjust the census. Because of problems with the
Coverage Measurement Survey, the Bureau was opposed to adjustment and this was upheld in
court. After the 1980 Census, the Bureau formed the Undercount Research Staff.

The Census Bureau planned adud track approach for the 1990 Census based on conducting
the best possible census while having processes in place for adjustment. A decison on which
track to pursue was to be made before the census. A sample of 300,000 housing units was
adlotted for the Post-Enumeration (PES), 150,000 of which were targeted for research and
evaluation and 150,000 for adjustment purposes. In October 1987, the Commerce
Department announced that the PES would not be used for adjusting the 1990 Census. Thisled
to multiple suits being filed which were aimed at directing the Bureau to use the PES for
adjustment purposes.

In 1989, a settlement was reached in litigation with the following results:

@ The Bureau would conduct the PES and the Secretary of Commerce would
decide whether to adjust the census by July 15, 1991.

2 The Secretary of Commerce would publish guiddines that would be followed in
reaching adecison.

3 A panel of experts, four members on each sde of the litigation, would be
formed to advise the Secretary of Commerce.

To support the andysis of the guidelines, the Bureau conducted various eva uations. The
Census Bureau senior technica staff, the Undercount Steering Committee, reviewed the
evaluation results and recommended that the 1990 Census be adjusted. Director Bryant
reviewed the Census Bureau' s technical decison and based on the research and on her analysis



recommended adjustment. Senior Department of Commerce management recommended
againg adjustment. The Specia Advisory Pand rendered a split decision.

The Secretary of Commerce reviewed the recommendations and decided not to adjust and
published this decison in the Federd Register Notice on July 22, 1991.

The Secretary of Commerce directed the Census Bureau to review the results of the PESto
determineif these could be used to adjust the post-censal estimates. The Census Bureau
formed the Committee on Adjustment of Postcensal Estimates (C.A.P.E.) to direct these
efforts. The post-censd estimation adjustment decision was delegated to the Director of the
Census Bureau. As part of the C.A.P.E. review, acomputer error was found and corrected.
The C.A.P.E. issued areport indicating that adjustment would make distribution for states
better but could not find any differences between the adjusted and unadjusted data for entities
with less than 100,000 population. Since adjustment was not demonstrated to improve
coverage for al areas, Director Bryant decided not to adjust post-censal estimates on the basis
of the PES. She did decide that the Federd Statistical Systemn could use adjusted numbers for
survey controls.

M osbacher Guidédines

The handout, “ An Andlysis of the Congstency of the 1991 Mosbacher Guiddinesto Census
Bureau Standards,” was discussed. The details of the decision made by Maosbacher are
discussed in this handout. Following are the key points.

1) The Secretary’ s decision was based on criteria that required the adjustment be
shown to be better at dl levelsused. The effect of this principle was that the
unadjusted census estimates were assumed to be better apriori.

2 It was noted that the Secretary’ s decision rested solely on the concept of
distributive accuracy. Also, it was noted thet the wide variety of census data
uses necessitates that both numeric and digtributive accuracy are important to
consider.

Next M eeting
The next meeting will be held on Wednesday, February 23, 2000. The agendatopicsare a

summary of the February 2-3 Nationa Academy of Science (NAS) discussion on
postdratification and actions the Bureau will take as a result of this discussion.
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Kathleen P Zveare
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To: Margaret A Applekamp/DIR/HQ/BOC@BOC, William G Barron
J/DIR/HQ/BOC@BOC, Hazd V Beaton/SRD/HQ/BOC@BOC, PhyllisA
Bonnette/ DIR/HQ/BOC@BOC, Geneva A BurnsDMD/HQ/BOC@BOC, Carolee
Bus/DMD/HQ/BOC@BOC, Elizabeth CentrellalDSSD/HQ/BOC@BOC, CynthiaZ F
Clark/DIR/HQ/BOC@BOC, Mary A Cochran/DIR/HQ/BOC@BOC, PatriciaE
Curran/DIR/HQ/BOC@BOC, Robert E Fay [1I/DIR/HQ/BOC@BOC, Angea
Frazier/DMD/HQ/BOC@BOC, Nancy M Gordon/DSD/HQ/BOC@BOC, Jeannette D
Greene/DIR/HQ/BOC@BOC, Linda A Hiner/DSSD/HQ/BOC@BOC, Howard R
Hogan/DSSD/HQ/BOC@BOC, Sue A Kent/DMD/HQ/BOC@BOC, Ruth Ann
Killio/PRED/HQ/BOC@BOC, LoisM Kline/POPHQ/BOC@BOC, John F
Long/POP/HQ/BOC@BOC, Susan Miskura/ DM D/HQ/BOC@BOC, Nancy A
Potok/DIR/HQ/BOC@BOC, Kenneth Prewitt/DIR/HQ/BOC@BOC, Betty Ann
Saucier/DIR/HQ/BOC@BOC, Paula J Schneider/DIR/HQ/BOC@BOC, Rajendra P
Singh/DSSD/HQ/BOC@BOC, Carndle E Sigh/PRED/HQ/BOC@BOC, John H
Thompson/DMD/HQ/BOC@BOC, Maria E Urrutiadd DM D/HQ/BOC@BOC, Preston J
Waite/DMD/HQ/BOC@BOC, Tommy Wright/SRD/HQ/BOC@BOC, Jane F
Green/DSD/HQ/BOC@BOC

cC:

Subject: Agendafor Today's ESCAP Meeting

***REMINDER* * * *

The agenda for today's ESCAP meeting which is scheduled from 10:30-12 in
Rm. 2412/3:

The summary of February 2-3 NAS discussion on post-stretification and
actions the Census Bureau will take as aresult of this discusson.
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Actions,

| ssue:

I ssues Raised at the NAS Panel Meeting, 2-3 Feb. 2000 and

Census Bureau Actions
March 30, 2000

Census Adjustment ObjectivelNumeric vs. Digtributive Accuracy

Need for clarification on the overdl objective of adjustment. Isthe objectiveto
improve overal numeric and distributive accuracy or to improve demographic
digtributive accuracy while not adversdly affecting geographic distributive accuracy?
Need for aclear explanation on how numeric vs distributive accuracy affect decennia
planning and evauation.

Need for documentation on the effects of adjustment on small areas, especidly blocks.

The first two issues are being addressed in large part in the bureau’ s A.C.E. feasibility
document being prepared by the Associate Director of Decennial Census:!
Additiondly, two anayses supporting the feasbility paper examine digtributive
accuracy. 2 An assessment of the Mosbacher 1991 decision criteria examines the
relative merits of numeric v digtributive accuracy, and an assessment of small area
accuracy discusses key aspects of ng distributive accuracy in both the census
and the PES. The last issue regarding smal area accuracy should be resolved upon
completion of aresearch project on block-level accuracy conducted by Dr. Bruce
Spencer and Ms. Joan Hill. 3

The Adjustment Decision Process/Performance Indicators

Unanimous recommendation for a public discussion of the evauation process that the
Census Bureau will follow in determining whether to release adjusted redigtricting data.
The need to identify what performance indicators/data will be available to inform
decison-makers prior to April 1, 2001.

Action: The bureau will document the decison process, including identifying those data that will inform
decison-makers as to whether to release adjusted data. The plan will be available for the
panel’s review by September 2000.*

| ssue:

Heter ogeneity

An assartion was made that nothing has changed since 1990 that would affect
heterogeneity. Additionally, a request was made for a document listing the changes
made since 1990 that address heterogeneity issues, including a brief discusson of the
expected effect of each change. This isimportant because with LUCA and Be Counted

1



and other changes, the census could be more heterogeneous than in 1990, something
the A.C.E. cannot control.®

2. Document the strengths and weaknesses of models and assumptions used in the
ACES

Action: Dr. Howard Hogan' s staff is devel oping documentation to address these concerns.

| ssue: Evaluations

1. The need for asummary listing of the planned A.C.E. evauations and how they will be
used to estimate total error.

Action: Such aligting can be derived from draft sudy plans involving the total error mode drafted by
PRED. The study plans should be close to or findized by the fal pand meeting. The plan for the
total error modd isin progress.’

| ssue: Poststr atification

1 The need for an outline of the decision process. Thiswould address the concern
expressed that the race combination decisions seem ad hoc.
2. Choose labels carefully for poststrata.

Actions. Dr. Bob Fay will be assisting DSSD staff in documenting the decison process. Dr.
Hogan will beincluding arationde for the bureau plan for combining race groups?®

| ssue: Movers

1. The need to have a brief document outlining why the bureau chose PES-C--including
the weaknesses of this gpproach and why they are acceptable.

2. The need to look at the assumption that outmovers = inmovers numbers, thet is, the
need to ensure the consistency of the P- and E-samples. Therefore, the bureau needs
additiond information on:

I The movement of college students from dormitories to housing units.
! Interna migration, e.g., persons moving from FL to NY from Census Day to

A.CE. interview day. Thisisreaed mainly to the regiond variable but dso

involves the mail, MSA/TEA, and even tenure variables.

Number of outmovers for which the bureau can get matchable materids.

Net migration among poststrata for the April to June or July timeframe.

Match rates for movers, before and after imputation.



Actions.

| ssue:

Actions,

| ssue:

Actions.

| ssue:

Dr. Hogan will prepare a document discussing the strengths and weaknesses of PES B
versus PES C and why we selected PES C. Additiondly, his staff is assessing the P-
and E-sample consisency issue and will include their findings in the andlysis®

Missing data

1 The need to approximate what would have happened in 1990 if the bureau had
used the ratio estimator versus the logistic regresson modd!.

2. Provide more details about imputation cell estimation.

3. Provide more details about the characteristic imputation

4, Noninterview (NI) adjustment to whole household (HH) noninterviews need
some scrutiny (probably because not enough detailsin background materias)

The bureau will not gpproximate what would have hgppened in 1990 had the ratio
estimator been used because there was 0 little missing data that the difference would
have been minimid. Asfor the other issues, the detailed specificationsin progress
should address these and any other lingering concerns of panel members and invited
guests. 1°

CAPI by Teephone Interviews

1. The need to address the concern that early interviews (especialy by the phone)

may have different expected va ues for missed persons and different accuracy

for mover reports.

Is either operationa or modd independence being violated?

3. Is there anything to the concern that telephone CAP! will suppress reporting of
children?

N

Dr. Hogan and his staff will assess the need to examine these issues further !
Definitiong/Clarification

1 Dr. Norwood requested an explanation of the differences among demographic
andysis, population estimates and population projections.

Action: Dr. John Long will prepare this explanation.
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ThePES“Error Chart”

1 The need to understand the numbers presented and to refute the arguments.

Action: Bob Fay and Sally Obenski are preparing a document that explains the numbers and responds

10.

11.

12.

13.

to the underlying issues*®

End Notes

Thompson, John, “The Accuracy and Coverage Measurement Evaluation Survey: A Statement
on the Feasihility of Increasing Accuracy Through Statistical Methods,” Draft March 31, 2000.

Obenski, Sdly, “ An Analysis of the Consistency of the 1991 Mosbacher Guidelines to Census
Bureau Standards,” Draft February 23, 2000. Obenski, Sdly, “Andyss of C.A.P.E. Findings
for Small Geographic Areas,” Draft February 24, 2000.

Spencer, Bruce and Hill, Joan, “Accuracy of Block-Level Estimates of Population,” Draft
XXXX.

TBD
TBD
TBD

Spencer, Bruce, “ Components of Error Needed for the Tota Error Model,” Draft February
13, 2000.

TBD
TBD
Cantwell, Pat and Ikeda, Michadl, ...Specifications for Missing Data Model, XX X.
TBD
TBD

Fay, Bob and Obenski, Sdly, “An Assessment of Wachater and Freedman’s PES Statistics
and Issues,” Draft March XX, 2000.



February 2-3 NAS Panel on Dual System Estimation: Bureau Summary of
Topics, Discussion, and Closing Statements

April 3, 2000
Summary Objective and Scope

The purpose of thissummary isto document the key issuesthat wereraised and discussed
during the panel’s February meeting on the Accuracy and Coverage Evaluation Survey’'s
(A.C.E.) underlying methodology, Dual System Estimation (DSE). Thissummary isan
internally-gener ated analysisthat identifiesissuesraised by the panel and invited gueststo
assist decennial managersin focusing discussion and prioritizing action plans. Neither the
panel membersnor theinvited guests has seen or reviewed thisdocument. Theinformation in
the document isnot an official representation of participants postions. It isthe Census
Bureau’s best recollection of the discussions ensuing over the two days and will only be used
for internal planning. Further, thisdocument is not intended to be a detailed transcript with
every comment attributed to a panel member or invited guest. An official document will be
prepared and distributed by the panel. Consequently, other than a few of the principals, such
asthe panel Chair, names have not been used.

Thesummary reflects an analysis by Census Bureau officials of the discussion over the two-
day period that has been reorganized into topics. It beginswith opening statements, provides
an overview of the A.C.E. design, describes key topics, associated issues, and per ception on
consensus, and concludes with invited guests' closing remarks.

Background

The Panel to Review the 2000 Census was convened by the Committee on Nationd Statigtics,

Nationad Research Council, inthefal of 1998, at the request of the U.S. Census Bureau. The pand,
which is chaired by Dr. Janet Norwood, former commissioner of the U.S. Bureau of Labor Statidtics, is
charged to review the methods, procedures, and results of the 2000 census.

The pand will review features of the census that affect the completeness and qudity of the data, such as
the Master Address File (MAF), follow-up for nonresponse, proxy responses, race and ethnicity
classfications, and other areas. The pand will dso review the Satistical methods, operations, and
results of the planned A.C.E. and DSE methods that the Census Bureau intends to use to evauate the
coverage of the census and to produce adjusted counts in the spring of 2001. The primary focus of the
pand to date has been on the A.C.E.’s design and methodol ogies.



To assg the pand in its evauation, several meetings were planned to address critica aspects of the
A.C.E. The pand met in October 1999 to discuss the sampling and estimation methodology of the
A.CE. InFebruary 2000 the pand met to discuss satistical and operationa issues regarding DSE. In
the fal of 2000 the pand plans to meet to review the process and performance indicators that Census
Bureau officials will use to decide whether to release adjusted redigtricting data in the spring of 2001.

Opening Statements

Opening statements were made by the panel chair, Dr. Janet Norwood, the Director of the Census
Bureau, Dr. Ken Prewitt, and the Associate Director for Decennid Census, Mr. John Thompson. (Mr.
Thompson’s opening statements are summarized in the numeric versus distributive accuracy section.)
Dr. Norwood stated that the purpose of the meeting was to obtain as much information as possible
about DSE and the A.C.E. design, not to revigt the 1990 adjustment issue. She further stated that the
meeting was not to be about palitics, that differences of opinion were to be expected, and that the panel
had no officid podtion on adjustment & thistime.

Dr. Prewitt opened by telling the pand and invited guests that the Census 2000 was currently on
schedule. He then made severd statements about adjustment and accuracy. He stated that criticisms
of adjustment can be grouped into (1) accusations that the Census Bureau is pursuing partisan palitics;
(2) concerns over operationd feashility; (3) concerns over public acceptance; and (4) differencesin
opinion about improvements redized from adjustment. He stated that the first concern is misplaced but
isinterested in examining the others. Consequently, Dr. Prewitt asked for a precise framing of the
issues by the panel and other contributors, particularly if during that process verifiable facts can be
identified. He then stated that the Census Bureau' s position on distributive versus numeric accuracy
was to favor numeric, asit was difficult to maximize both.

Dr. Prewitt concluded by asking two questions: (1) How would you design a censusto achieve
digtributive accuracy? (2) What are the facts about congressiond seets shifting as aresult of the
computer programming error discovered in 19927

A.C.E. Design Overview

Dr. Howard Hogan, Chief of the Decennid Statistical Studies Division, was the Census Bureau
presenter of the A.C.E. desgn. Hefirst provided an introduction to the underlying methodology, DSE,
used inthe A.C.E. Heincdluded the criteriathat defined an application being “in” the census. (1)
appropriateness of enumeration; (2) uniqueness, (3) completeness, and

(4) geographic correctness.  Dr. Hogan then outlined changes and improvementsin the A.C.E. over



the 1990 Post Enumeration Survey (PES).
Improvementsincluded:

I To minimize 1990 concerns about block sze differences, the Census Bureau used the most
recent address listing during sample reduction for the A.C.E,;

! To obviate 1990 variance concerns about small blocks, in 2000, the Census Bureau will reduce
the smdl block universe whenever possible by using a clustering dgorithm that will group
smdler blocks with larger block clusters; and,

! To reduce transcription and keying errors, the Census Bureau will use Computer-Assisted
Person Interviewing (CAPI) for the A.C.E. person interview. A rdatively small percentage of
the overadl sample sze will be interviewed via CAPI by telephone after their census
questionnaires have been received. CAPI by telephone will facilitate training for the person
interviewing that startsin July right after Nonresponse Follow-up with the Nonresponse
Conversgon Operation going into early fdl.

Other changesincluded:

I Increasing the sample Size and sampling probabilities should reduce variance levels from 1990
and improve small block sampling;

1 Group Quarters (e.g., college dormitories) will not beincluded inthe A.CE,;

! Two variables will be added to the 1992 pogstratification design (i.e., mail return and
Metropolitan Statistical AreaType of Enumeration Area (MSA/TEA));

! The gpproach for handling people who have either moved out of or into the A.C.E. sample
(i.e., movers) has changed from PES B to PES C;

! Instead of searching the areas surrounding the entire A.C.E. sample for matches, the search
areawill be limited to atargeted extended search;

! There will be overlap between the A.C.E. and Nonresponse Follow-up during the CAPI
interviewing by telephone; and,

! In 2000, because of the increase in sample size, the Census Bureau will not use the statistical
method of smoothing to offset the effects of high variability.

Numeric versus Distributive Accuracy

The relative merits of numeric versus ditributive accuracy was apivotd topic in 1991 discussons
about adjustment. Improving numeric accuracy refersto getting the total population as closeto “truth”
aspossible. Improving distributive accuracy refersto getting the alocation of the population to states
or other geographic units as close to “truth” as possible. Both are important to uses of census deata.
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While improving both aspects of accuracy isimportant, it may not be aways possible, even at larger
geographic levels. Complicating the issue is that improving distributive accuracy can apply to both
demographic groups as well asto geographic units. Consequently, it isimportant to clarify the overal
objective of adjustment, including how numeric versus distributive accuracy affects decennid planning
and evaudion.

Bureau Statement

Mr. Thompson el aborated on numeric versus distributive accuracy. He explained that in planning for a
census or any other survey, the Census Bureau looks for design procedures to improve numeric
accurecy. If executed perfectly, such procedures will improve distributive accuracy. However, the
bureau does not plan a design based on improvements to distributive accuracy; again, it focuses on
increesng numeric accuracy. In 1990, PES evauations amost exclusvely focused on distributive
accuracy while evauations of other coverage improvement programs focused on numeric. 1n 2000,
evauations will focus on both aspects of accuracy for al coverage improvement programs, including the
A.CE.

Discussion

Severd participants stated the importance of distributive accuracy as a god--thet is, getting the
proportion of the population or share closer to “truth.” In response, Dr. Hogan asked how one would
go about planning for improved digtributive accuracy. The Deputy Director, Mr. William Barron,
asked whether the Census Bureau should walk away from numeric improvements in the American
Indian count, for example, if distributive accuracy were not improved. Further, one participant pointed
out that the formulae for the DSE are for counts and were not designed to improve didtributive
accuracy. Inresponse, another participant stated that formulae are not determinative and that to
evauate the methodology, one must work through the counts to get to the shares and the uses of census
data. Likewise, one participant concluded that everything is about shares, and another stated that
operationa decisions should focus on numeric accuracy, but whether to adjust should be adigtributive
accuracy question.

Another area of discussion was whether the appropriate share metric should be geographica or
demographic. Severd participants pointed out that the emphasis on counts for the undercounted
population groupsis redly a sense of shares and is somewhat of ahybrid. From that perspective, the
Census Bureau can use digtributive accuracy as a planning tool. Because of increasing tension between
multiple criteria, e.g., accuracy of groups v geographic areas, one participant suggested one objective
could be to reduce the differential undercount without adversdy affecting the rest of the census. This
prompted two additiona comments. One participant stated that if shares are the ultimate god, then the
Census Bureau should measure a given demographic group across al geographic areas. Another
asked which vector of errors the Census Bureau preferred--demographic groups or geographical
areas? He added that one vexing problem would be how to factor shares into performance indicators
used to make the adjustment decision.



Consensus

Participants focused mostly on the importance of distributive accuracy but seemed to recognize the
complexity of whether the objective isto improve the distributive accuracy of demographic groups or
geographic units or both.  Other than suggesting that the Census Bureau could plan for improved
distributive accuracy by focusing on groups, no one addressed Census Bureau concerns about how one
can plan for improved distributive accuracy.

Decision Criteria/Performance I ndicators

In 1990, the Census Bureau conducted and assessed 21 evauations of the PES and

11 evduations involving demographic andyss prior to the July 1991 adjusment decision by the then
Secretary of Commerce Robert Mosbacher. Synthesizing the volumes of datainvolved using atota
error modd and loss functions to determine whether the error in the census was greeter than the error
contained in the PES due to sampling and nonsampling (e.g., maiching, recdl) error. Such a
comprehensive assessment cannot be conducted prior to the April 1, 2001 adjustment decision for
redigricting data.

| ssue

The Census Bureau will not have completed afull evauation of the A.C.E. until well after the
adjusment decison. Consequently, only limited data will be available prior to the adjustment. The
Census Bureau needs to determine the degree to which it needs aformal decision process, supported
by performance data from the census and the A.C.E.

The Pand Chair Statement

Dr. Norwood reiterated that the purpose of the pand is not to decide whether numbers should or
should not be adjusted but to evaluate what the Census Bureau has done.  She then posed the following
question: What should be looked at to evaduate the accuracy of the census with and without
adjustment?

Discussion

Mogt participants seemed to acknowledge that repeating the 1991 M osbacher-type assessment before
April 1 was not feasible. However, many did assert the need for some performance data to inform an
adjustment decision, while recognizing that some subjectivity is dways necessary. Dr. Norwood
suggested conducting some evauations earlier than planned. One participant stated that the Census
Bureau should provide (1) apublic list of things to do before the numbers are released on April 1, (2) a
catalogue of assumptions and error-sources in the A.C.E. (but focus on gross errors), and (3) alist of
the planned A.C.E. evduations and how they will be used to estimate total error. Many participants
provided possible performance indicators and evauation methodologies. The suggested performance
indicators included:



I Demographic sex ratios from the census,

! Address lig matching from the A.C.E. housing study as an early indicator for the MAF qudity;

1 Censusindicators, including mail response rates, geocoding errors, erroneous enumerations,
duplicates, and last resort cases;

I Intercensal estimates, and

! A.C.E. indicators, including interview rates, noninterview rates, quaity control measures,
estimates/variance on estimates, numbers of movers, movers across postsirata lines, match
rates, missing data rates, and blocks in which matches exceeded enumerations (influentia
blocks).

Asfor evauation methodologies, one participant pointed out that the key was to understand the relation
between indicators and accuracy. However, another responded by stating how difficult it will be to
synthesize the errors for decison-making. Severd suggested that dthough there was no “right”
scientific gpproach, it was important to conduct sengtivity analyses to better understand indicators and
error. Usng loss functions was suggested as a means to eva uate the consequences of using adjusted
versus unadjusted data at differing geographic and error levels. One participant provided the following
guidance: Obtain the best possible numbers, be perceived to have done a reasonable job, and bullet-
proof the Census Bureau againgt the unreasonable because their minds cannot be changed.

A few participants expressed a globd concern that high-levels of dl types of measurement error in the
1991 PES would be repeated inthe A.C.E. However, others pointed out specific concerns. (1) A
potentia increase in erroneous enumerations due to multiple response options (especialy Be Counted)
and Complete Count Committees focused on making numbers bigger; and (2) A declinein data qudity
due to the use of Opticd Character Reading (OCR) in data capture.

Consensus

Consensus was reached that the Census Bureau cannot repesat the 1991 Mosbacher-type assessment
prior to the decision to adjust, but should have a documented decision process with performance
indicators made publicly avallable. Opinions differed asto the degree and effect of nonsampling error
on the 1991 PES. Near consensus was reached on the need for careful controls for Be Counted
Forms (i.e., formsthat do not have census identification numbers), but no consensus was reached on
whether the planned use of OCR would lead to adecline in data quality.

Heter ogeneity

Two concerns about DSE are heterogeneity and correlation bias. Heterogeneity occurs when thereisa
failure of the so-cdled synthetic or homogeneity assumption in producing the adjusted census counts.
Asthefirst step, the population is divided into categories or poststrata defined by a number of
variables, such as age and sex, in aset of geographic areas. An adjustment factor is estimated for each
poststratum.  The synthetic estimate is formed by applying the adjustment factors to the corresponding
counts by poststrata at the block level and aggregating the results to higher levels of geography. The
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synthetic assumption assumes that the probability of being missed in the census is congtant for each
person within a poststratum.

Residud heterogeneity, thet is, heterogeneity in census inclusion probabilities not explained by the
poststratification used to estimate census coverage, has two undesirable consequences. At the
poststratum level and above, the consequence is corrdation bias; that is, missing the same people that
the census missed. For "small areas’ below the poststratum leve, the concern is that geographic
vaiation in incluson probabilities violates the synthetic assumption, leading to biased estimates for samdll
areas. Critics of sampling often point to local heterogeneity as being an inherent problem with DSE that
demonstrates why the census counts should not be adjusted. For example, the Census Monitoring
Board recently published areport on how statistical adjusment failsto diminate local undercounts.*

| ssue

An assartion was made that nothing has changed since 1990 dthough a number of changes that affect
heterogeneity were discussed. There needs to be determination of the degree that genera
documentation is heeded on planned modes and assumptions and specific documentation is needed on
how 1991 heterogeneity concerns are being addressed in the A.C.E. design.

Bureau Statement

Dr. Hogan explained that the initial design did not share undercount data across state lines.
Undercounts for states were estimated directly from state-based samples, mitigating heterogeneity
concerns. After the Supreme Court decision disalowing sampling to be used for apportionment
purposes, the Census Bureau reduced the sample size and changed the design by alowing the sharing
of undercount data among states. Consequently, Dr. Hogan launched an intensive research effort to
design a pogtratification modd that would reduce heterogeneity.

Discussion

A presentation was given by Mr. Charles Jones, a Census Monitoring Board staff member, on the
results of the Board’s Report to Congress. 2 The presentation focused on the effects of adjustment on
1990 block-level accuracy. The statement was made that DSE methodology does not correct small
area problems because of heterogeneity. The study used directly calculated block-level DSEs to test
the assertion. However, it was pointed out by other participants who had assessed the study that the
block-level data used by the Board did not have the associated weights and were not the numbers used
in 1990 to form the synthetic estimates. Further, one participant dispelled the notion that the direct
DSE was “truth,” by giving Ft. Polk as an example. Although Ft. Polk has alarge population of

1U.S. Census Monitoring Board, “Unkept Promise: Statistical Adjustment Fails to Eliminate
Loca Undercounts, as Reveded by Evauation of Severely Undercounted Blocks From the 1990
Census Plan,” Report to Congress, September 30, 1999.

2 |bid.



multiple minority groups, instead of indicating a high undercount as expected, the direct DSE indicated
low undercount. Additionally, the participant Stated that the Board' s study focused on the “tails’ of the
DSE digribution (i.e., on the extremes) and, if one focused on the bulk of the distribution, it made the
case that the DSEs were, in fact, behaving as expected. That is, dthough the effect was small,
adjustment did move the block-level counts generdly in the right direction. Moreover, the block-level
data are aggregated to higher levels where definitive improvements can be demondtrated.

Severd participants generdly seemed to like the mail response variable in the pogtdiratification scheme
and believed that it would reduce heterogeneity. An assertion was made that little had changed since
1990 that would affect heterogeneity. One participant asked whether the Census Bureau was planning
to document how heterogeneity and correlation bias are or are not dedt with inthe A.CE. He
suggested that perhaps the research community should spearhead a mgjor effort of thiskind. Generdly,
however, satements indicated thet little difference exists between unadjusted and adjusted data a the
block-level--both have errors. Focus should not be on blocks but on how blocks are aggregated into
tabulations for census uses.

Consensus
No consensus was reached on how serious the effects of heterogeneity are on DSE accuracy.

Poststratification

The 1991 PES design included 1,392 different posistrata. Postdtratification is the dividing up of the
population into groups with smilar capture probabilities. They were formed according to pre-identified
variables, such as age, sex, race, tenure, and other variables thought to be associated with differing
capture probabilities. A person could be only one poststratum grouping. One of the complexities for
2000 is that the ability for people to select more than one race increases the possible outcomes by
amog tenfold.

Because the sample size was rdatively small (about 160,000) and the number of poststratalarge
(1,392), some of the postsirata had high variances that led to the use of a statistical mode! called
smoothing. In part, because of the complexity of smoothing, the Census Bureau iminated its need by
reducing the number of poststrata to 357 during its 1992 andysis of whether intercensa estimates
should be adjusted.

| ssue

Two issues emerged over postaratification. The first was the adequacy of the Census Bureau’ s design.
However, the Census Bureau made a late change in a variable and was not able to provide detalled
performance information on the selected modd. A second issue was the trestment of individuas who
respond to more than one category. A potentia problemis that, given different data collection modes
between the census and the A.C.E. (i.e., paper versus CAPI) and as the number of choices increase
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(e.g., sHlecting single race, two races, or three), misclassfication errors could increase.

Bureau Statement

Dr. Hogan began the postdtratification discussion by stating that the 1992 357-podtstrata design was
used as the basdline design for the A.C.E. The mgor changesincluded (1) using region only for non-
Hispanic White owners, (2) adding a mail response variable (the red-time mail response rates); and (3)
atempting to gpproximate urban/rurd through the MSA/TEA variables. He explained that origindly his
gtaff was hoping to get urban/rura status but was told that it would not be operationaly possible.
Therefore, his saff had to make alate change in the plan, which will be findized and documented in a
couple of weeks. He then identified the following criteria used for sdlecting poststrata:

Similar capture probabilities;

Smilar net undercount;

Permit detection of differences among geographic aress,
Poststratum cells should > 100 A.C.E. sample cases,
Operationdly feasible to implement in time;

Minimize classfication error;

Account for changesin the census since 1990; and
Explaindble.

Discussion

A number of questions arose on pogtdiratification, including concerns about the late change in the
urbanicity variable, the poststrata sample size, the sdection criteria, and the handling of muti-racia
responses. Regarding the late change in the urbanicity variable, Dr. Hogan again explained that it was
due to determining that obtaining information on urbarv/rurd was not feasble. Therefore, his Saff was
attempting to gpproximate the urban/rurd variable indirectly through MSA/TEAS. He dso explained
the variability in sample size (i.e., enough sample to support arobust sample yet include the >100
criteria). Most sratawill have large samples. The lower limit of greater than 100 was due to concerns
about small, geographicaly disperse groups, such as American Indians not on reservations and
Hawaiians and Pacific Idanders. When asked whether he had looked at combining Strata to address
thisissue, Dr. Hogan stated that he and his staff had looked at several combining options but discarded
them to keep a balance between variance and bias. Asfor determining which poststratification scheme
is superior, Dr. Hogan explained that his staff had conducted smulations, looked at variances, and used
targets to measure bias.

When asked about the multi-race issue, Dr. Hogan briefly provided some insight into how the muti-race
responses will be handled. For example, he stated that American Indians on Indian Country will be
coded as an American Indian regardless of having selected another race and/or Hispanic Origin. Any
person marking Black and another single race group is coded Black, but



any person marking Asian and White are coded White

Dr. Hogan readily admitted that there is not much empirica data to support the selected plan.

However, Dr. Hogan pointed out that the importance of minimizing classfication error cannot be
overdated and that, as such, we were using our professond judgement in attempt to control
misclassfication. It was generaly concluded that little knowledge exists on combining racia groups, but
agenerd unease was expressed by severa participants that the Census Bureau was taking on such ade
facto role in deciding how to group racid responses.

Consensus

Because of the late change in the postdtratification modd, detailed information on how the find mode
was selected and performance data were not available for participants review. Consequently, no
consensus was reached on the adequacy of the model other than a generd agreement that the mall
response variable should reduce heterogeneity. Asfor the multi-race issue, athough a genera wariness
about the Census Bureau plan to handle multi-race responses was expressed by participants, no one
seemed to know what to do about it except to suggest caution when choosing postdtratification labels.

Treatment of Movers--PES C

People who move present a specid chalenge for designing a DSE for census gpplication for two
reasons. First, people who move are more likely to be missed by the census and by the survey.

Second, if aperson has a different “usud resdence’ at the time of the survey than he did at the time of
the census, one must decide where to sample him. In the 1990 PES, movers were sampled where they
lived at the time of the survey interview. The Census Bureau then searched the census records at, and
only &, their April 1 usud resdence. Thisisknown as*procedure B” or “PESB.” For census 2000, a
different procedure will be used, known as “procedure C” or “PES C.” The A.C.E. will estimate the
number of movers by the number of people who moved into the sample blocks between April 1 and the
time of the A.C.E. interview (in-movers). In

PES C, the Census Bureau will attempt to determine who lived at the interview address on

April 1. If the resdents have moved, then interviewers will have to obtain information on them from
proxies, that is, either from the new residents or neighbors.

| ssue
The move from PES B to PES C represents a Sgnificant change in sampling methodology from 1990
that resultsin design trade-offs rather than improvements. The trade-offsinclude

3For a detailed description of the current plan see, DSSD Census 2000 Procedures and
Operations Memorandum Series #Q-21, “ Accuracy and Coverage Evauation Survey:
Pogdtratification for Dual System Estimation,” January 12, 2000.
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(8 increased smplicity but may result in incong stencies between the P- and E-samples, and
(b) easier matching but may result in more response error.

Bureau Statement

Dr. Hogan explained the chief differences and the trade-offs between PES B, used in 1990, and PES
C, planned for 2000. He pointed out that for PES B, the advantage is talking directly to the person
while the disadvantage is that matching is difficult. Asfor PES C, matching is easy with areduction in
geographic matching error. However, there are more proxy interviews and higher noninterview rates,
which could affect the quaity of DSE. He stated that there aren’t more inmovers than outmovers
because the assumption is that the overdl number of inmovers equas the overall number of outmovers.
PES C tries to compromise between approaches to measure the number of movers and enumeration
rate for movers.

Discussion

Mog of the discussion focused on the assumption that inmovers and outmovers baance and on the
quality of the proxy interviews. Thefirst issue centered on regiond differences, seasond movements,
and college students. One participant pointed out that the Northeast Region, for example, doesn't have
nearly the inflow of people that the South and the West do. Likewise, another asked about seasona
movements. Dr. Hogan responded to the former by stating that he cannot believe that net migration
over 2-3 monthsis so large as to make assumption about movers problematic. He responded to the
latter by Stating that seasona movement was probably not true poststratum to poststratum, and thet it is
the large net flows between April and July crossing poststrata that inflate or deflate measures; hence,
the rates should balance. The last concern was about college students coming out of dormitories not
included in the A.C.E. sample because they are Group Quarters and moving into housing units for the
summer that could be in the P-sample. One participant questioned whether the P-sample was
congstently defined, due to thisissue with college students and whether the Census Bureau could
compare the match statuses between PES A (Smilar to PES C) and PES B using 1990 data.

Severd participants expressed concern about the proxy interviews. Dr. Hogan explained that tracing is
acomplex and difficult task that was attempted in the dress rehearsal but was not practical for 2000.
Further, tracing proved to be ineffective in the dressrehearsal. One participant pointed out that proxy
data could increase response error and hence underestimate the match rate, leading to an inflated
undercount.

Consensus

General consensus was reached that these two issues--consistency of the P- and E-samples and effect
of proxy data on response error--need to be closely examined and documented.
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Missing Data

Asin dl surveys, there will be nonresponse and incomplete response a various seps. The god of the
missing data process isto improve the DSE estimates. In choosing missing data procedures, the
Census Bureau chooses methods that support the underlying DSE assumptions. In 1991, the Census
Bureau used afarly sophigticated hierarchica logistic regresson model. Although scrutinized by critics,
two different evauations vaidated the model. Moreover, missing data ratesin 1991 were negligible.

| ssue

The Census Bureau has moved from the 1990 logistic regresson modd to a smpler ratio estimator
model that may not be as accurate. Further, in 2000, missing data may be more of a problem than in
1990.

Bureau Statement

Dr. Hogan Stated that imputations will be based on dl available information and described the three
types of missng datafound in the A.C.E.: (1) whole household noninterviews, (2) missng
characterigtics (needed for postsirata) using the hot deck methodology; and (3) missing enumerator
sample. He explained that in 1990 the Census Bureau used a hierarchicd logistic regresson modd,
but in 2000 it would use aratio estimator athough the specifications are not yet findized.* Howard
further explained that the cdl mode is eadier to verify and to program, which are important
considerations.

Discussion

Severa participants expressed concern about the move to aratio estimator. One stated that he was
not happy with the move to a unit nonresponse adjusted weight due to the limitations of theratio
estimator. He acknowledged that it was sdected for amplicity but stated that thereis adanger in
making thingstoo smple. He sated that a detalled explanation of the imputation modd may help. One
participant who had been criticd of the regresson model in 1990 stated that he would support the
Census Bureau on using the ratio estimator for missing data. He stated that he doesn't like the logistic
regresson model because of the way it treets the bias/variance tradeoff-- at the expense of variance.
Another participant pointed out that thereis biasin the cell model too, but no sense of variance. He
questioned whether we could develop a hybrid, that is use dl interactions for some variables and only
main effectsfor others. A fina participant commented that the 1990 eva uations showed thet the
logigtic regresson modd was surprisingly effective. The participant asked if the Census Bureau knew
the effect on 1990 data if the cell modd were used in lieu of the regresson model and wondered what
isredly being gained or logt.

“According to the Master Activity Schedule, the detailed specifications will be completed by
April 17, 2000.
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Consensus
No consensus was reached on the effect of changing models. Generaly, participants stated that they
would hold judgement until detailed specifications on the missng data modd were available.

Telephone CAPI and Interview Duration

In 1991, the Census Bureau did not begin the PES interviewing until the end of Nonresponse Follow-
up. In 2000, primarily to ease schedule concerns, the Census Bureau will begin CAP! interviewing by
telephonein block clugtersthat have been enumerated. However, it will overlap with Nonresponse
Follow-up in other areas. Additiondly, the full data-gathering phase for A.C.E. will extend from May
of 2000 well into thefall.

| ssue

The length of time between the A.C.E. interviews and Census Day and possible differences between
the early telephone CAPI respondents and later respondents could cause an increase in response error
and heterogeneity. Additionaly, because of its overlgp with Nonresponse Follow-up, the use of
telephone CAPI could violate independence assumptions. Findly, telephone CAPI could exacerbate
the undercount of children, who were alarge percentage of the 1990 undercount. Some empirica
sudies suggest particular difficulty in identifying children as household members through telephone
interviewing.

Bureau Statement

Dr. Hogan described the sequence of operationsinthe A.C.E. Firs, CAPI telephone interviewing
would occur during Nonresponse Follow-up but would include only asmal universe, i.e, 10-15
percent, of the cases. Second, the CAPI person interviewing occurs using the same interviewers.
Third, the Nonresponse Conversion Operation (designed to resolve nonresponses) occurs. Findly,
person follow-up to resolve nonmatches occurs well into the fal. ° He further explained that the A.C.E.
uses the respondents’ belief of where they should have been enumerated on Census Day, rather than
trying to impose a precise definition on ambiguous cases.

Discussion

Two areas of concern were raised--(1) possible errors due to the lag between Census Day and the
A.C.E. interviewing and due to poss ble differences between telephone CAPI responses and later
responses, and (2) the effect of the use of telephone CAPI on independence and responses about
children. Addressing the first areaof concern, Dr. Hogan explained that the Census Bureau has no

>CAP! by telephone begins on May 8 and CAPI person interviewing begins on aflow basis as
each block cluster is enumerated and ends on August 19. Nonresponse Conversion begins on July 27
and ends on September 1. Person follow-up begins on October 23 and will end on November 21.
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data and would have to conduct a study within astudy to seeif there were differences between early
and later respondents, which was not feasible for 2000. Dr. Norwood asked about data from other
surveys and Dr. Hogan explained that the Census Bureau had used data from studies to design address
and follow-up probes to compensate for recall error. Another participant pointed out that there was a
correlation between the timing of interview and capture/response. Regardless of CAP! by telephone,
when a survey gets to someone late, people are more likely to move or have a response problem.
Therefore, there is an underlying correlation between characteristics of the household and qudity. He
asked if the Census Bureau had planned experiments on this. To this, a participant commented that
people see heterogeneity everywhere and asked why thisis even anissue. He pointed out thet it
sounds like an interesting question but has little effect on estimation.

Asfor the second mgjor concern--the use of telephone CAPI--one participant asked if telephone
CAPI violated the independence assumption. He elaborated by asking if telephone CAPI increases
the chance of some people to be included in the P-sample. If they are treated differently, he asserted
their data capture probability would be increased and that data quality would differ. Another
participant responded that he believed that operationa independenceis not theissue. He thought that
telephone CAPI may compromise model independence, may affect movers, and consequently,
evauation is needed.

Asfor telephone CAPI and children, one participant pointed out that in 1990, 50 percent of the
undercounted were children and that many were left off of the census form and asked if the Census
Bureau is concerned about the use of telephone CAPI. Another participant pointed out that the
Nationa Immunization Survey results demonstrated how hard it isto find 2-year-olds. A third
participant asked what the Census Bureau was doing to increase children’ s response rates. Mr.
Thompson responded that they had initiated a very extensve Censusin Schools project. Further, there
are quality checks built into the census to ensure that individuals are not left off the censusform. For
example, the “number of people in the housing unit” number is checked againgt the number of people
listed on the rogter.

Consensus
Generd consensus was reached that these two issues, i.e., possible response differences and the effects
of telephone CAPI on theinclusion of children, were legitimate concerns that should be examined.

Closing Comments

The following information represents the Census Bureau' s interpretation of key closing comments made
by participants. The purpose isinformationa and the statements and facts presented have not been
reviewed by the participants nor have they been verified by the Census Bureau. Consequently, other
than the find remarks made by Dr. Prewitt, the names of the participants have been omitted.
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Participant 1

1 Census 2000 issmilar to 1990--and the adjustment issmilar. Nothing has redly changed.

! To get ahandle of magnitudes of correation bias (CB) and measurement bias (MB) look at
1990 asillustrated by the following chart.

1991 Mosbacher

Theadjusment = 5.3M

MB = 36M 1.8M (computer error)
Corrected Adj = 1™

CB = 30M

DA = 47M

MB numbers CAPE= 3.0M
Braeiman = 4.2M
Intermediate = 3.6M

! Given these levels of error, | question whether any improvement could be made.

! If the Census Bureau had adjusted in 1991, every single state would have gotten an upward
adjusment. If two-thirds of the “undercounted” people are redlly the result of measurement
bias, adding people seemsinsecure. Even with the 1.7 million undercounted, the Census
Bureau doesn’'t know what states they should be alocated to--only what poststrata they are in.

Even an increase in numeric accuracy is not obvious.

Asfor digtributive accuracy, in terms of shares, Cdifornia, Texas, and Florida got upward
adjustments while Pennsylvania, Ohio, and some other states got downward adjustments.
Giventhelevd of error in the adjusted numbers, it would have been just as plausbleif the Ssgns
had been reversed.

How would the Census Bureau defend the production adjustment versus the dternative
adjustment cited above? It isdifficult when the PES was dominated by measurement bias and
heterogeneity. The same problems remain for census 2000.

In answer to Dr. Prewitt’s questions made in his opening statement:

(1) The outcome in 1990 with regard to improvements in adjustment to distributive accuracy
was that distributive accuracy had away to go. Asto how to desgn a censusto achieve
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digtributive accuracy? | will talk about that for 2010.

(2) Asfor moving congressond sedts, the 1991 adjustment of 5.3M would have shifted 2
sedts; in 1992, when the Census Bureau changed the poststratification design and corrected
erors, only 1 seet shifted.

Participant 2

| recommend explaining DSE using Rick Griffin's paper (page 3)° rather than the 2x2 table
used today.

Thaose people with close to zero probability of being counted ether in the census or in the
A.C.E., the unreachables, are aways going to be a problem. We need to focus on problems
that we can control.

In 1990 the Census Bureau attempted to address al sources of error in the total error mode.
In 2000, addressing total error doesn’t seem quite so integrated into the census process.
However, totd error analysisis needed for understanding error components and the total error
mode even more for 2000.

Participant 3

The Census Bureau should make evauation data available at the lowest leve.
The Census Bureau should conduct loss function andlysis usng atota error modd.

The Panedl should assessthe A.C.E. evauations looking especidly & moversand missng data

Participant 4

Based on the performance of other smilar systems, | am still concerned about the effect of
OCR on qudity. No human will be randomly looking a data qudity.

My deepest fear is that changes in the 2000 design will negatively impact census accuracy:
multiple modes, OCR, new differentia coverage programs such asthe Complete Count
Committees.

®DSSD Census 2000 Procedures and Operations Memorandum Series #Q-20, “Accuracy and

Coverage Evauation Survey: Dud System Estimation,” page 3, January 12, 2000.
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If census accuracy is compromised, thiswill favor adjustment. However, we will need quite a
bit of information to determine if an improvement is made with adjustment. Therefore, the
Census Bureau must have a set of evaluations completed prior to adjustment. Otherwise, there
IS No way to determine which is better.

Participant 5

The Census Bureau needs early evauations of census counts. | am ill concerned about
multiple modes increasing the probability of duplications, i.e, erroneous enumerdtions. Itis
important to look at the census and make a determination on what the Census Bureau expects
the adjustment to do.

| recogni ze that the Census Bureau cannot do dl the evauations before the adjustment decision;
it would be useful to do select ones to get some sense of the qudity of the A.C.E.

Participant 6

The Census Bureau needs to define things objectively. For example, get awvay from the
definition that by correct resdenceit is “belief of resdency.” The Census Bureau needs errors
inthe measurement of the estimate objectively defined.

Asfor PES C, two errors are possible--error in the estimate of inmovers means error in
estimate of outmovers.

The Census Bureau needs evauations in red-time to support the adjustment decision; look a a
full sat of indicators, including demographic analys's sex ratios, numbers, and postcensal
estimates.

Participant 7

Thetotdl error modd is of the utmost importance in evaluating the A.C.E. and the DSE.
Asfor indicators to help inform decision-making, synthesizing the indicatorsis the chalenge.

In the census, the Census Bureau should look at |ast resort statistics and the results of the
Primary Sedlection Algorithm to get an ingght into duplicates.

Inthe A.C.E., look at match rates, the return rate for listed blocks, geocoding error, duplicates,
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and extreme blocks (influentid observations).

By looking a a st of indicators, it could give ingght into the synthesizing problem.

Participant 8

The Census Bureau should provide as much data as possible for review by the statistical
community. The more data provided, the better.

| like loss function analys's dthough the Census Bureau' s choice of loss functionsin 1991 was
subjective.

Increased publicity and the expanded Censusin Schools in 2000 are positive changes. The
move to multi-race and treatment of movers are new and may possibly be problematic.

Participant 9

| am concerned with overcounts.

| suggest that the Census Bureau (1) summarize census and adjustment methodologies; (2)
identify their strengths and weaknesses, (3) determine unknowns, and (4) assess which of the
unknowns are possible to resolve.

Participant 10

Here is a Situation where one should be concerned about dl the errors, not just net errors. If
there were 25M gross errors as described by Participant 1, even if the net is 0, adjustment
would sill be worthwhile.

Also, per Participant 1's stlatement about changes in congressional seets going from 2 to 1 from
1991 to 1992, participant 1 left out an important piece of data. He stated that when the 1992
357-design was run without the computer error, only 1 seat shifted. However, if the 1392
design is run again without the computer error, 2 seets still move. | discussthis and other topics
on my website (http:/lib.stat.cmu.edu/~fienberg/\WWhoCounts.htm).

Block leve accuracy islargdly irrdevant; it is primarily adevice to add up to larger
geographicd units.

| was impressed by the thoroughness of the materiad provided by the Census Bureau, but note
that there were no citations outs de the Census Bureau.
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1 | have two magjor concerns about the census process: (1) Local efforts that could increase
erroneous enumerations, and (2) apossible bias (i.e., lesslong-form data) in the long form due
to people selecting unlabeled short forms through multiple modes, such as Be Counted.

I | have identified the following issues. (1) taking stock of loca improvement efforts (overcount
issue); (2) conducting long-form eva uations possibly using data from the American Community
Survey; (3) identifying evaluation criteria-that is, a public list of things to do before the Census
Bureau releases numbers on April 1, 2001, including alist of forma evauations; and (4)
evauating the American Factfinder’ s confidentidity. On the latter, | am concerned about the
disclosure issue for race.

Dr. Prewitt’s Closng Remarks

! Socid recognition of groupsis a numeric count issue and an important concept.

! | am aware of the overcount issue. The Internet is probably going to be fine because Internet
forms require census identification numbers. Blank forms, like Be Counted, will require interna
checks.

! The decison on whether to use the DSE to adjust has to be made in red-time with limited inpt.

! Four potential outcomes could be considered in this decision process.

If the A.C.E. isgood, and the census is bad--adjust.

If the A.C.E. is bad, and the census is good--don’t adjust.

If both the A.C.E. and the census are good--may or may not adjust.

1
!
1
! If neither the A.C.E. or the censusis good--very tough decision.

Conclusion

Although the pandl Chair made it clear that the purpose of the meeting was not to “rdive’ 1991, that
proved to be difficult for two reasons. Firt, the 1991 PES, the DSE methodology, and the adjustment
controversy were the impetus for the emergence of a plethora of complex policy and technica issues
generating numerous technical papers over the decade. Second, the A.C.E.’s expected performanceis
premised on the 2000 census and the A.C.E. performing comparably to the 1990 census and PES.
Therefore, many of the 1991 issues about adjustment remain relevant.  As such, the preponderance of
issues raised by the pandl were comparable to ones raised during the 1991 adjustment controversy:
How will the Census Bureau know whether it is prudent to adjust? Which is more important,
digtributive or numeric accuracy? Will heterogeneity be aproblem? Are the underlying satistical
models vaid and robust?
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In 2000, unlike 1991 where the Census Bureau was breaking new ground, the Census Bureau has the
advantage of a decade of intense research and test results to draw upon. Consequently, anticipating
many of the concerns raised during the meseting, the Census Bureau has been in the midst of, or will be

documenting, many of the issues raised by the pand, as wdll astheir resolution.
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Minutes of the Executive Steering Committee on
Accuracy and Coverage Evaluation (A.C.E.) Policy (ESCAP) Meeting #5

February 23, 2000
Prepared by: Maria Urrutia and Genny Burns

The fifth meeting of the Executive Steering Committee on Accuracy and Coverage Evauation Policy
was held on February 23, 2000 a 10:30. The agenda for the meeting was a summary of the February
2-3 National Academy of Sciences (NAS) discussions on Census 2000 and actions the Bureau will
take as aresult of these discussons.

Personsin attendance:

William Barron
Nancy Potok
Paula Schneider
Cynthia Clark
John Thompson
Jay Waite

Bob Fay
Howard Hogan
Ruth Ann Killion
Susan Miskura
Tommy Wright
Rg Singh
Gregg Robinson
Signe Wetrogen
Carolee Bush
SAly Obenski
Maria Urrutia
Genny Burns

l. Overview of the M eeting with the National Academy of Sciences (NAS) Panel
John Thompson distributed a summary prepared by Sally Obenski on the meating with the

Nationa Academy of Sciences (NAS) Expert Review Pandl on Census 2000 on February 2-3,
2000. He adso digributed alist prepared by Bureau staff of policy and technica issues raised at



the meeting. These handouts will be included with these minutes and kept on file.

The high points of the summary and list of issues were briefly discussed. John asked that the
Committee read the handouts and give comments to SaAly especidly on topics that may have
been omitted. These comments will be incorporated into a document clarifying the issues and
responses, decisions, and actions on the mgjor concerns. John also asked Bob Fay and Sally
Obenski to gather more information on distributive accuracy in undercounts and expand the
summary to include thiswork.

A lig of the topics discussed a the NAS mesting is asfollows:

Numeric versus Digtributive Accuracy
Performance IndicatorgAdjustment Criteria
Heterogeneity

A.C.E. Dedsgn Overview

Pogstratification

Treatment of Movers-PES C

CATI and Interview Duration

Missng Data

There seems to be broad consensus of all participants that the Census Bureau needs open
discussions on whether to release adjusted data and the processes/criteria that will be followed
during this process.

A number of issues were dso discussed as described in the handout. These issues were
discussed during this ESCAP meeting and the attachment describes the actions that will be
taken.

Next M eeting

The next meeting scheduled for Wednesday, March 8, 2000 has been canceled and is currently
being rescheduled.
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cC:

Subject: Agendafor March 22 ESCAP Meeting

The next ESCAP meeting will be March 22 from 10:30-12 in Rm. 2412/3. The
agendais asfollows.

Overview of A.C.E. 2000 Evduations - Ruth Ann Killion/Howard Hogan
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I ntroduction?
For over hdf a century, the Census Bureau has conducted aformal evaluation program in conjunction
with each decennid census. For Census 2000, the Evauation Program will assess the effectiveness of
key operations, systems, and activities in order to evaluate the current census and to facilitate
planning for Census 2010 and the American Community Survey.

The Census 2000 Dress Rehearsd, conducted in 1998, included evaluations of questionnaire design,
field operations, data processing, and estimation. Over 40 eva uation studies were used to inform the
find Census 2000 design. The Census 2000 Evaduation Program more than triples this effort; about
140 evauations are planned.

These evaluationsfal into 18 broad categories covering response rates, data quality, promotion and
partnerships, address list development, field operations, coverage improvement, data capture and
processing systems, the Accuracy and Coverage Evauation survey, and others. The eval uations speak
to issues of qudity, plaushility, feashility, accuracy, effectiveness, and value, and will provide a
comprehensive assessment of the operations and outcomes of the census. For each of these 18
categories, this document provides an “Overview” and a“What Will We Learn” section, followed by a
brief description of each planned evauation.

In addition to the evauation studies, the Census Bureau will prepare a variety of profiles or assessments
based on red-time operations. For example, aquality profile based on the address listing qudity
assurance resultswill be prepared.

The design of Census 2000 is by far the most ambitious decennid censusin hitory, particularly in its
uses of an open planning process, promotion, partnerships, new technologies, satistical methodology,
and dternative methods for hard-to-count populations and aress. Y et, as our nation continues to grow
in sze, complexity, and the need for rapid and accurate data, al these things and more will need to be
further refined and developed to meet the challenges of providing datain the 213 Century - more data
needs at lower levels of geography on amore timely basis.

The Census 2000 Evauation Program is an ambitious program to assst the Census Bureau in
evauating Census 2000 and in exploring new survey procedures in acensus environment. In
conjunction with the Census 2000 Testing and Experimentation Program, it will build the foundation for
meaking early and informed decisions about the role and scope of Census 2010 in the federd Satistical
system and its interaction with the American Community Survey and the Community Address Update
Sysem. Thiswork will provide critical analysis and informeation for Census Bureau planning and
implementation decisons for Census 2010 and the American Community Survey.

! The scope of the Census 2000 Evauation Program is not find; therefore, the information
presented in this document may change.
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A: Response Rates and Behavior Analysis
Overview

These evauations examine various modes for providing responses to the census. We will study the use
of the telephone and Internet as response options dong with ther usein providing assstance to
respondents.  The effectiveness of mailing practices and the targeted dissemination of formswill dso be
asses2d. These evaluations focus on respondent behavior and how that behavior impacts response
rates (i.e. mailback, telephone, and Internet). Findings from these evaluations will identify methods that
can be usad in future censuses to improve the overdl response rates.

What Will We Learn?

The findings from these evauations will answer a number of critica questions about how quickly and
completely the U.S. population responded to Census 2000. From atechnica standpoint, the use of an
Internet Questionnaire Assistance (IQA) module will demondrate the utility of employing the “most
current” technologies and provide insght into respondent perception of using this mode for requesting
information or completing a questionnaire. Likewise, an enhanced telephone questionnaire assstance
(TQA) program thet is user-friendly and comprehensve will provide further insght into respondent
needs and preferences. Evauation of the TQA program aso will provide ingght into questions
concerning contractor support.

Anayzing mail responsa/return rates (by form type, demographics, and geography) and mailing
practices, such as tracking unddiverable questionnaires, will provide ingght into improving overal
response rates. Assessment of the Be Counted Campaign will help determine the benefits of targeting
geographic areas and/or demographic groupsin an effort to improve population and housing coverage.
We d 0 will examine the frequency of use of language ass stance guides and questionnairesin languages
other than English, dong with the number of returned non-English questionnaires.
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Response Rates and Behavior Analysis Evaluations

(A.1l.a) Telephone Questionnaire Assistance Operational Analysis

The Census 2000 Tdephone Questionnaire Assistance system was devel oped with contractor support
to provide the following servicesto respondents: 1) helping them complete questionnaires, 2) providing
questionnaires (English forms only) and foreign language guides upon request, and 3) conducting short
form questionnaire telephone interviews when necessary. This operationa evauation assesses
respondent behavior (i.e., caling patterns), the accuracy of geocoding results, and the quality of data
received through the various modes.

(A.1.b) Telephone Questionnaire Assistance Customer Satisfaction Survey

This evauation focuses on customer reaction to the Census 2000 Telephone Questionnaire Assistance
program. It includes andysesin the following areas accessihility, ease of use, overdl satifaction with
the assistance, and appropriateness of the information provided.

(A.2.@) Internet Questionnaire Assistance Operational Analysis

When accessing the Census Bureau website, the Census 2000 Internet Questionnaire Assistance
program provides an informationa service to respondents. Thisisthe first time such a service has been
avallableto the public. Thisevauation assesses the type of service requested, the total number of visits
to the Site, the time (date, day of week) distributions of these vidts, and the topics/pages most
frequently searched. Note that Internet Web hits are a poor measure of traffic volume, but in most
cases they are the only measure available. They can be used as a rdative measure of one page's hits
relative to another page's hits, or one server’s hits relative to another server’s.

(A.2.b) Internet Data Collection Operational Analysis

For Census 2000, respondents have the opportunity to complete the short form questionnaire on the
Internet. Thisisthefirst time adecennia census has used this data collection mode. Since thereis no
background data on what might be expected in terms of frequency of use and completeness of the data,
agenerd evauaion of the Internet data collection mode is planned.

(A.2.c) Internet Website and Questionnaire Customer Satisfaction Survey
Customer satisfaction surveys will be used to examine the effectiveness of both the Internet
Questionnaire Assigtance and the Internet Data Collection programs.

(A.3) Be Counted Campaign

The Be Counted Campaign makes blank questionnaires available at convenient locations for persons
who bdlieve they may have been left out of Census 2000. This evaduation will examine person and
housing unit coverage gains from the campaign aong with the characterigtics of those enumerated on Be
Counted forms. This evauation dso will assessthe impact on the Master Address File through
documentation of housing unit adds resulting from this program, and it will evauate our ability to
geocode and process Be Counted forms,
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(A.4) Language Program - Use of Non-English Questionnaires and Guides

This study will document how many housing units were mailed the advance | etter about requesting a
non-English questionnaire, by state and type of enumeration area (e.g., mailout/mailback, update/leave,
etc.); how many non-English forms were requested, completed, and checked in; and the frequency of
requests for non-English short and long forms. This study aso will document the number of language
ass stance guides requested through Telephone Questionnaire Assistance, Questionnaire Assistance
Centers, and the Internet, dong with an andys's of which languages were most often requested,
whether the requests were clustered geographically, and how many requests for alanguage assstance
guide resulted in amail returned form.

(A.5) Response Processfor Selected L anguage Groups

This evauation will provide indgght into how Spanish, Vietnamese, and Russan spesking households
coped with the census questionnaire in Census 2000. Specificaly, we will look at how these non-
English speaking long form households were enumerated. We will assess their use of language guides,
Questionnaire Assstance Centers, Telephone Questionnaire Assistance, and their experience with the
English form.

(A.6.a) U.S. Postal Service Undeliverable Ratesfor Census 2000 Mailout Questionnaires
For Census 2000, the questionnaire mailout/mailback system provides the primary means of
enumeraion. Thistype of enumeration is conducted mainly in urban and suburban areas, but dso in
somerurd areasthat contain city-style address (house number/street name) systems.  Thisevauation
examines the rates a which housing units were classified by the U.S. Postd Service as “unddiverable
as addressed” (UAA) for varying levels of geography; the occupancy status of those housing units;
demographic characterigtics for housing units that were deemed unddiverable but had afind status of
occupied; the effect that unddiverable questionnaires had on nonresponse rates; and the check-in
pattern of UAA questionnaires according to date of receipt.

(A.6.b) Detailed Reasonsfor U.S. Postal Service Undéeliverability of Census 2000 Mailout
Questionnaires

This evauation further examines the issue of the undeliverability of census malout questionnaires. After
the U.S. Postal Service determines that mail pieces are “unddiverable as addressed” (UAA), the
Census Bureau will attempt to deliver these cases a the Local Census Officelevel. This evauation
asesses the quantity of questionnaires designated as UAA and the digtribution of the UAA
questionnaires according to reason for undeliverability.

(A.7.a) Census 2000 Mailback Response Rates

Housing units in mailout/mailback and update/leave enumeration areas are asked to return
guestionnairesin postage paid envelopes. Those questionnaires are received and checked in at Data
Capture Centers. This evaluation examines mail response rates a varying levels of geography and
quantifies information about incoming questionnaires according to form type and timing with respect to
critical operational dates.

(A.7.b) Census 2000 Mail Return Rates
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Housing units in mailout/mailback and update/leave enumeration areas are asked to return
guestionnaires in postage paid envelopes, and once al followup operations are complete, those housing
units are assgned afind satus. Only the housing units that were assgned to receive an update/leave or
mailout/mailback questionnaire and had afind status of occupied are factored into the mail return
rates. Data on mail return rates provides more accurate measures of cooperation than mail response
rates, for which the denominator aso includes units that turned out to be vacant or non-exigent. This
evaudion examines mall return rates at varying levels of geography, quantifies informeation about
incoming questionnaires from occupied housing units according to form type and timing with respect to
critical operationd dates, and provides return rate data according to certain housing unit demographic
characterigtics.
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B: Content and Data Quality

Overview

For Census 2000, the public will have five ways of providing census data. These modesinclude mailing
back a questionnaire, filling out a census short form on the Internet, picking up and returning aBe
Counted form, completing a census interview via telephone questionnaire assstance, or completing a
persond vist interview with an enumerator. With thisin mind, and the likelihood that the 2010 Census
may offer additiona options for response, sudies in this category will document the characterigtics of
respondents and the mode by which they responded. Additionally, the data quality of each mode will
be assessed.  This category includes a Content Reinterview Survey study that will measure response
variance, and aMaster Trace Sample sudy. The latter will create a database containing a sample of
census records with information pertaining to them from the entire census process. Other research will
andyze the imputation process and evauate multiple responses to the new race question.

What Will We Learn?

The findings from these eva uations will answer a number of critical questions on our processto define
content (i.e., what questions to ask) and the resulting quaity of data for Census 2000. These findings,
in turn, can help us do a better job for Census 2010 and the American Community Survey.

We will learn about the completeness of the data by caculating item nonresponse rates and proxy
response rates for al dataitems on the short and long forms. We aso will look at demographic
characteristics (such as age, sex, Hispanic origin, and race) of respondents by data collection mode and
item nonresponse rates, and document the effects of data edit and imputation processes. We will assess
responses to the new race question. In particular, we will recontact a sample of households with
responses of two or more races, and ask each person to choose a single race category. Thisstudy is
needed to meet the data requirements of other agencies that use only single race categories, and for
comparison to 1990 Census race data.

Wewill dso gain knowledge about data quality in comparison to externd benchmarks by matching and
comparing census data to data collected by the following Census Bureau surveys. Current Population
Survey, Survey of Income and Program Participation, American Housing Survey, Residentid Finance
Survey, and the American Community Survey. The results of these matching and comparison studies
will dso help usto improve the design of future surveys and censuses.
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Content and Data Quality Evaluations

(B.1) Analysisof the Imputation Process

To ded with missing data, three components will comprise the imputation process for Census 2000:
subgtitution, edit, and dlocation. Rates for each of these components will be produced for the 100
percent dataitems, for the tenure item, and for select sample housing unit and person items. This
andysiswill document the imputation process and will serve as a supplement to other evauations.

(B.2) Documentation of Characteristics and Data Quality by Response Type

For Census 2000, there are five data collection modes available to respondents. Responses to the
census may be collected from amail or enumerator ddlivered census questionnaire; Smplified
Enumerator Questionnaire used during nonresponse followup, lis/enumerate, and update/enumerate;
Be Counted form; Internet questionnaire; or reverse computer assisted telephone interview via
Teephone Questionnaire Assstance. This evauation will compare demographic differences and item
nonresponse rates for these five response modes.

(B.3) Responsesto Race Question

The purpose of this study isto create a datafile for analytica purposesto alow comparisons between
race data collected asking for only one race category and race data collected asking for two or more
race responses. The study will include an oversample of households with responses of two or more
race categories and ask each person to choose only one race category. Thiswill dlow usto measure
the effects of this new question compared to the 1990 Census and will provide data needed by some
government agencies that till require single race category data for historic comparability studies.

(B.4) Match Study of Accuracy and Coverage Evaluation Survey to Census 2000 to Compare
Consistency of Race and Hispanic Origin Responses

The purpose of this evauation isto determine the rdiability of the race and Higpanic origin responses
derived from the new race and Hispanic origin question. Reliability relates to the consistency with which
responses for individuals are cons stent across independent replications of the measurement process.
This evauation will be based on a comparison of census responses to those collected in the Accuracy
and Coverage Evduation survey.

(B.5) Content Reinterview Survey to Measure Accuracy of Data for Selected Population and
Housing Char acteristics

The Content Reinterview Survey utilizes atest-retest methodology, whereby a sample of households
designated to receive the census long form are reinterviewed shortly after they have been enumerated
by the census. These households are essentialy asked the same question posed on the long form.
Then the responses to the census and reinterview survey are compared. This survey assesses
response variance and error that result from data collection and capture operations.
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(B.6) Master Trace Sample

While most evauation studies will provide detailed information on specific Census 2000 operations, the
Magter Trace Sample database will provide information that can be used to study the entire spectrum
of operations, along with correlates of error across various systems, for a randomly selected group of
censusrecords. This database will contain, but is not limited to: address list information (e.g., source of
address), find vaues for questionnaire items aong with their vaues at each stage of processing, and
enumerator information (e.g., number of enumerator attempts before completing an interview and
enumerator production rates). This database aso will contain information about the data capture
system from rekeying and reconciling a subset of Master Trace Sample questionnaire images, the
Accuracy and Coverage Evaluation, Content Reinterview Survey, and, possibly, adminigirative records.

(B.7) Match Study of Current Population Survey to Census 2000

Using the results of a person-level match of responses to the Current Population Survey (CPS) and
Census 2000, this study provides a data set about differences between the Census and Survey
edtimates of socid, demographic, or economic characteridtics. Its strength is its ability to represent
differences arigng from non-sampling variation. The study focuses on the difference between CPS and
Census estimates of poverty and labor force status (which are measured officidly by the CPS) and on
differences in reported race/ethnic satus (which are measured quite differently on the two
guestionnaires).

(B.8) Comparisons of Income, Poverty, and Unemployment Estimates Between Census 2000
and the Current Population Survey

This study focuses on changes made to the Census 2000 questionnaire and forms processing systems
that were designed to improve unemployment estimates. This evaduation examines whether these
changes brought the Census 2000 unemployment estimates (for states, and for various demographic
and socio-economic groups) closer to the officia Current Population Survey estimates than they were
in 1990. Thisanadyssmay be extended to compare data, definitions, and collection procedures with
the Survey of Income and Program Participation.

(B.9) Housing M easur es Compared to the American Housing Survey

In the past, the census and the American Housing Survey (AHS) have had a tendency to produce
ggnificant differences for many housing unit items. The purpose of this evduation is to compare census
housing data with data from the AHS and document the data differences between the two.

(B.10) Housing M easur es Compar ed to the Residential Finance Survey

The census and the Residentid Finance Survey (RFS) both collect smilar housing information on
mortgages, taxes, and insurance. However, the RFS collects this information in greater detail and
directly from the files of mortgage lenders. This evaduation will compare housing data collected in the
census with data from the RFS. Data to be compared include mortgage status, mortgage payments,
presence of a second mortgage, second mortgage payments, rea estate taxes, and property insurance
payments.
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(B.11) American Community Survey Evaluation of Follow-up, Edits, and Imputations

This evauation will examine whether the content edit and followup procedures used in the American
Community Survey have ameasurable impact on any of the find estimates. Thiswill be done by

recal culating these estimates without the effects of the content edit and followup. These resultswill be
used to infer the effect on decennia long form estimates of not conducting a Smilar content edit and
followup procedure in Census 2000.

(B.12) Puerto Rico Race and Ethnicity
The methodology for this evauation is being devel oped.
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C: Data Products
Overview

The focus of this research isto determine the usability of selected data products and the effects of
disclosure prevention measures on them. Thiswill include studies of our data products strategy and of
the Census Bureau' s new eectronic data dissemination system - the American FactFinder. We aso
will examine the limitations and effects of data swapping and our confidentidity edit —a combination of
strategies used to prevent the disclosure of data that can be linked to an individua — on our data
products.

What Will We Learn?

We will gain knowledge from these evaluations about the success of our data products Strategy in
mesting the needs of users and how we can improve it. We dso will learn whether the American
FactFinder is a usable and acceptable means to obtain census data. In studying our data swapping
techniques, we will examine rates for different geographic levels and race groups and document new
issues and problems that resulted from multiple responses to the race question.
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Data Products Evaluations

(C.1) How Variationsin Geography and Changesin Race Coding Affect Disclosure
Prevention

For Census 2000, the data swapping methods first used in 1990 were refined through better targeting
and expanded to include sample data. This evauation examines variaions in the effects of swapping
dueto: 1) aregion’s geographic structure, 2) aregion'sracia diversity, and 3) the number of
dimensions used in the swapping.

(C.2) Usability Evaluation of User Interface With American FactFinder
The methodology for this evaluation is being devel oped.

(C.3) Data Products Strategy
The methodology for this evauation is being developed.
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D: Promotion and Partnership
Overview

During Census 2000, we will use new methods to promote census awareness and increase public
cooperation. The primary god of our comprehensive (and first ever) paid advertisng campaign,
coupled with an expanded partnership program, is to increase the mailback response rate, especialy
among higtoricaly undercounted populations. The advertisng marketing strategy includes messages
delivered through print media, radio, televison, and out-of-home media (billboards, bus shelters, mobile
billboards). The partnership program builds partnerships with state, locd, and triba governments,
community-based organizations, and the private sector. Partners are asked to assist in three mgjor
areas. data collection support, recruitment, and promotion. In addition, amgor school-based public
information campaign will be launched to inform parents and guardians about the census through their
school-age children. The planned evauations for this research category will assess the effectiveness of
these activities.

What Will We Learn?

These studies will help us understand how peopl€'s attitudes, knowledge, and behavior were affected
by the paid advertisng campaign. We dso will compare these data to the 1990 census, which had no
pad advertisng campaign. We will examine which eements of the paid advertisng mediawere
reported/recalled most often by hard-to-enumerate groups, and provide data for Hispanics and for the
five mgor race categories: African-American, Asan, American Indian and Alaska Native,
Hawaiian/Pacific Idanders, and White. Specificdly, we will ook a what impact the marketing program
had on the likelihood of returning a census form and (tentatively) whether it increased cooperation
during nonresponse followup. The primary gods in studying the Partnership Program are to measure
how wdl nationa and regional components accomplished their objectivesin communicating a consstent
census message of program initiatives and to determine which  populations were best served by the
program. Our assessment of the Census in the Schools program will tell us about the effectiveness of
census educational materias and whether teachers receiving census materiads incorporated them in their
curricula
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Promotion and Partnership Evaluations

(D.1) Promotion and Paid Advertising Campaign

The Census Bureau hired the National Opinion Research Center to conduct an assessment of the
marketing and advertisng campaign by fielding a survey before the campaign began and after the
campaign has been launched. From this evauation, we will assessintended and self-reported response
behavior and will establish a basdine and pre- and post-census measures of awareness. We will obtain
the actual response behavior for respondents to our survey. We will datisticaly modd what effect
sef-reported advertising exposure has on the likelihood of responding to the census or cooperating with
enumerators. This evauation aso will explore the link between raised awareness, knowledge, atitudes,
and response to the census.

(D.2) Censusin Schools Program

A post-census survey of school teachers will be conducted to assess the dissemination system for the
Censusin Schools materials and the effectiveness of the materiasin motivating Census participation.
Scholadtic, Inc. will not conduct this eva uation as previoudy planned. We will hire an independent
contractor to conduct the data collection activities for this program.

(D.3.) Mailout/Mailback Survey of Partners

This evauation focuses on surveying participants in the Partnership Program by using a customer
satisfaction questionnaire. We will assess the effectiveness of disseminating Census 2000 materids to
partners, the types and vaue of in-kind services rendered, the specific partnership activities conducted,
and the effectiveness of the program in reaching the hard-to-enumerate population. We aso will obtain
from non-Federd governments the financiad demands placed on them as aresult of Census 2000. The
sample of partners will be selected using the Contact Profile and Usage Management System database.
An independent contractor will be hired to conduct the data collection activities for this program.
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E: Special Populations
Overview

Thevast mgority of U.S. resdentslive asfamilies or individudly in houses, gpartments, mobile homes,
or other places collectively known as “housing units” However, there are millions of people in the
United States who live in group sSituations such as college dormitories, nursng homes, convents, group
homes, migrant worker dormitories, homeess shelters, or evenin no place at dl. Our evduations will
andyze the effectiveness of procedures to enumerate persons living in different types of group quarters
and ingtitutions. Some studies will focus on such things as enumeration at “ service based locations’
(shelters and food facilities for the homeless; outdoor locations where homeless people deep). Mgor
evauations are planned for two operations desgned to enhance the address list of specid places: the
Specia Place Fecility Questionnaire and the Specid Place Locd Update of Census Addresses.

What Will We Learn?

The findings from these evauaions will answer important questions on how effective enumeration
procedures were in obtaining the count for group quarters. We will be able to andyze the
completeness of the Facility Questionnaire and compare the telephone and persona visit operations.
We a0 will assessinterview completion rates for these groups and document the proportion of specid
population facilities that indicated if their adminigtrative records could be made available. The
evauationswill include distributions of these populations by type of group quarters, counts of persons at
group quarters on Census Day who indicated a usua home elsawhere, and comparison of the predicted
group quarters universe from the Facility Questionnaire operation with the group quarters universe as
enumerated.
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Evaluations for Special Populations

(E.1l.a) Special Place/Group Quarters Facility Questionnaire - Operational Analysis

The Census Bureau' sinitid list of specid places was supplemented by field staff and loca partners
during various operations (such as Block Canvassing and the Loca Update of Census Addresses).
This evauation will document the number of specid places added by each phase of this master list

building operation. 1t so will document operationd results and issues for the Computer Asssted

Telephone Interview process used for most specid places.

(E.1.b) Facility Questionnaire - Computer Assisted Telephone Interviewing and Person Visit
Thisevauaion will congst of persond vist reinterviews a a sample of specid places to assessthe
accuracy of the information collected from the Facility Questionnaire via computer asssted telephone
interview or persond vidt. This evauation will address whether classification discrepancies occur by
type of specid place and whether data quality differs by telephone or persond visit mode of data
collection.

(E.2) Special Place L ocal Update of Census Addresses

This evauation focuses on loca governments' participation in the Specia Place Locd Update of
Census Addresses. It will document changes to the address list long with operationd issues that were
encountered.

(E.3) Assessthe Inventory Development Processfor Service Based Enumerations

The purpose of this Sudy is to assess the qudity and effectiveness of the Service Based Enumeration
(SBE) dtesfile. The qudity of thisfile will be determined by the percentage of SBE records that were
returned or could not be mailed because of incorrect addresses. We will look at deleted addresses,
incomplete addresses, and added addresses. This study will also assess the addresses that could not
be mailed by source to determine the relative merit of the various sources.

(E.4) Decennial Frame of Group Quartersand Sour ces

This study will evaluate the coverage, content, comparability, and the sources of information used to
congruct the group quarters frame for the decennid census (and American Community Survey),
especidly through comparison with the contemporary Business Register frame. This evauation
examines the feagbility and congtraints to enrich or integrate these frames.

(E.5) Group Quarters Enumeration

This study will document various aspects of the group quarters enumeration. Some of the topics
covered by this study include the tota count of the group quarters population, the number of specia
places that were enumerated, and the number of group quarters that were enumerated. Additionaly, the
numerica distribution of group quarters per specia place and of resdents per group quarter will be
documented.
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(E.6) Service Based Enumeration

The god of Service Based Enumeration (SBE) isto enumerate people without housing who may be
missed in the traditional enumeration of housing units and group quarters. A complete enumeration of
emergency shdters and soup kitchens, mohile food vans and non-sheltered outdoor locations will be
conducted in late March 2000. This evauation will document data collection completeness, last resort
data collections, and whether the SBE unduplication process successfully identified individuaswho
were enumerated more than once. Also included in this study will be a profile of persons enumerated at
SBE gtes.

17 February 4, 2000




This page intentionally left blank.

18

February 4, 2000




F: AddressList Development
Overview

These evauations cover abroad spectrum of activities, both internal and externd, involved with building
addressfiles and the related TIGER (geographic) database, including field operations from which
address information and related map updates are gathered. The address list development category
includes various evduations of the Census Bureau' s Master Address File (MAF), the TIGER database,
and the Decennid Master Address File (DMAF). These include examination of the completeness and
accuracy of addressinformation in the MAF, aswdll as of the design of the MAF and DMAF. An
evaudion of the U.S. Postd Service' s Delivery Sequence File used in the MAF building processis
aso planned. A variety of census field and loca/triba partner operations will be eva uated to measure
the impact of each operation on the MAF and the TIGER database. These include, but are not limited
to: AddressLigting, Block Canvassing, Update/Leave, Lis/Enumerate, multiple cycles of the Address
List Review (also referred to asthe Local Update of Census Addresses), and the New Construction
Program. Combined, these field operations offer comprehensive address checks in rural and urban
areas and are a primary source of addressinformation used for MAF and TIGER database
enhancement. Additiona evauations focus on the process of transferring address information to the
MAF and incorporating map updates to the TIGER database from file sources and field operations.

What Will We Learn?

The findings from the address list development evauations will provide ingght into the most accurate
methods for updating the MAF and the related TIGER database. This includes understanding the
individual contribution of each operation asit isimplemented. For each operation, we will look at the
characteristics of addresses that were added, corrected, or flagged for deletion. We aso will look at
the geographic impact of each operation (i.e., we will examine how changes to the MAF are distributed
geographicdly). Additiondly, we will learn some things about the overal housing unit coverage in the
census. Finaly we will learn more about quaity and coverage by examining addresses that are on the
full MAF, but were not included in the census for various reasons. All of these evaluations will help
inform continued MAF and TIGER database updating through the decade and dso will provide insght
for the 2010 Census and the American Community Survey.
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Address List Development Evaluations

(F.1) Impact of the Delivery Sequence File Deliveries on the Master Address File Through
Census 2000 Operations

The Ddlivery Sequence File (DSF) is afile of addresses produced and maintained by the U.S. Postal
Service. The Census Bureau usesthisfile, dong with the 1990 census address list and other
information, to create a permanent nationa addresslist called the Master Address File (MAF). For
Census 2000, the Census Bureau will use the DSF as a primary source to enhance the initid MAF for
mailout/mailback areas of the country. Subsequent DSFs will be used to update the address list
through April of 2000, in order to maximize the incluson of dl existing addressesin the census. This
evauation will assess the impact of each of the DSFs through Census 2000 operations by profiling the
number and characteristics of housing units added to and deleted from the MAF following each delivery
of the DSF.

(F.2) AddressListing Operation and itsImpact on the Master AddressFile

For Census 2000, an Address Listing Operation was used in update/leave areas of the country to
create the initid Master Address File (MAF) and provide a comprehensive update of the streets'roads
and their names in the TIGER database. In this operation, census enumerators went door-to-door to
identify the mailing address and physical location of every housng unit aswell as the existence and
name of every dreet and road in areas where the U.S. Postal Service does not deliver mail using house
number/street name addresses. The Census Bureau used this procedure in order to cregte afile of
good locatable addresses for Census Bureau field operations in Census 2000 aswell asits future
demographic surveys, induding the American Community Survey. This evauation will assessthe
impact of the Census 2000 Address Listing Operation on the MAF by profiling the number and
characterigtics of housing units added to the MAF.

(F.3) Evaluation of AddressList Review 1998

The Loca Update of Census Addresses (LUCA) operation (also known as Address List Review) for
Census 2000 included a LUCA 98 operation that focused on mailout/ mailback areas. For this
operation, loca and triba government entities were provided a Census Bureau address list containing
addresses derived from the Delivery Sequence File and the 1990 Address Control File. The objective
of the LUCA operations was to provide local entities the opportunity to review the Bureau' s address
information and related maps and then provide feedback in the form of 1) address adds, deletes and
corrections and 2) street and street name adds, deletions, and corrections on the maps. The Census
Bureau compared the results to the block canvassing resultsin mailout/mailback aress, and dl
discrepancies were field verified. After Census Bureau review of submissions, local and triba entities
were given the opportunity to review results and to apped Stuations in which they believed the Master
Address File (MAF) dill was incomplete or incorrect. This evauation will assess the number and
profile of housing unit adds to the MAF, the extent of geographic clustering of these adds, and the totdl
number and profile of housing unit deetions and corrections. The evauation dso will include
information documenting the participation rates of local and tribal governments and the proportion of
addresses covered by these governments.
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(F.4) Block Canvassing Operation and itsImpact on the Master AddressFile

The objective of this evauation is to determine the extent to which the Block Canvassing Operation
corrected known Master Address File (MAF) deficiencies. In 1998, the Census Bureau conducted
the MAF Quality Improvement Program which measured deficiencies in the MAF as it existed prior to
the Block Canvassing Operation. These deficiencies included undercoverage, overcoverage, and
geocoding errors. The Block Canvassing Operation is a dependent address updating operation
conducted in mailout/mailback enumeration aress. This evaluation will assess the extent to which the
Block Canvassing Operation has removed the deficiencies identified in the MAF Qudity Improvement
Program. That is, for the MAF Qudity Improvement Program sample of housing units, we will examine
the changes made during Block Canvassing to seeif they are congstent with our expectations from that

study.

(F.5) Block Canvassing Operation

For the 1990 census, the Census Bureau conducted an operation called Precanvass to improve its
address ligt for mailout/mailback areas. For Census 2000, asimilar operation, called Block
Canvassing, wasimplemented. Aswith thel1990 Precanvass, this operation was conducted primarily in
areas where city-style addresses are used for mail ddlivery; however, for Census 2000, the Block
Canvassing Operation covered alarger geographic area than did the 1990 Precanvass Operation, and
the scope of the operation was expanded to include map (i.e. TIGER database) updates. The
objective of this evauation is to determine the overdl effect of the Block Canvassng Operation on the
Magter Address File (MAF) by measuring the number and characteristics of housing unit adds, deletes,
and corrections to the MAF.

(F.6) AddressList Review 1999

The Loca Update of Census Addresses (LUCA) operation (also known as Address List Review) for
Census 2000 included a LUCA 99 operation for Update/L eave areas. For LUCA 99, locd and tribal
government entities were provided with census housing unit block counts that were created using
addresses obtained from the Address Listing Operation. Participating entities were asked to review the
counts and provide feedback when they bdieved the number of housing unit addresses for the block
should have been higher or lower. Participating governments could chalenge block counts, but could
not provide specific housing unit adds, corrections, or deletes. Blocks that were challenged were sent
to LUCA 99 Fidd Veification for relisting, then returned to participating governments for another
review. Thisevauation will document the participation rates of those triba and local governments that
were digible to participate, the proportion of addresses covered by those governments, the number of
blocks that were challenged and went to LUCA 99 Field Verification, and the extent to which changes
occurred during the fild verification.

(F.7) Criteriafor thelnitial Decennial Master AddressFile Delivery

In advance of the creation of the initid Decennid Master Address File (DMAF), address information
was derived from a number of files and operations, particularly the 1990 Address Control File, the
Delivery Sequence Files from the U.S. Pogtdl Service, Block Canvassng, Address Ligting and the
Loca Update of Census Addresses operations. The status codes from these files/operations were used
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to determine which addresses from the Master Address File to include in the DMAF. This evaluation
will provide a profile of these addresses as well as those MAF addresses not used for the DMAF.

(F.8) The Decennial Master Address File Update Rules

A number of address ligt update operations occur after the ddlivery of the initia Decennid Magter
Address File (DMAF) to the printing vendor. This evauation will assess the prafile of housing units
corrected, flagged for deletion, and added to the DMAF from each update.

(F.9) New Congtruction Adds

In this new operation, the Census Bureau will request loca and triba governments to provide
information on new congtruction addresses (i.e., addresses for units built after the Block Canvassing
operation and not accounted for by subsequent Delivery Sequence File ddliveries from the U. S. Postal
Sarvice), including street and street name updates to the maps. This evauation will document the extent
of loca and tribal government participation and will document what happens to these cases during
Census 2000 enumeration.

(F.10) Update/L eave

The Update/L eave operation is conducted in areas where mail delivery of questionnaires would be
problematic. Field staff dependently canvass their assigned area, update the address list and map, and
distribute a questionnaire to each housing unit. This evauation will document address corrections,
added units, and units flagged for deletion during the operation. We aso will study problem referrd
forms completed by enumerators for difficult ligting Stuations (e.g., unable to obtain access, gate
blocked, road washed away, no trespassing signs), to see how well these situations were followed
through on and how they might have contributed to coverage errors.

(F.11) Urban Update/L eave

Urban Update/Leave is an operation that targets whole census blocks and is conducted in areas where
the Census Bureau is not confident that the addressed questionnaires will be ddlivered to the
corresponding housing units. For Census 2000, 8 of the 12 Regiona Census Centers have identified
blocks for this operation. The Charlotte, Kansas City, Los Angeles, and New Y ork Regiona Census
Centers decided to use tool kit methods exclusively in lieu of Urban Update/Leave. This evaluation will
asess the number of addresses added and deleted as aresult of Urban Update/Leave and will profile
the housing unit addresses as follows: sngle/multi-unit, P.O. Box, drop/nondrop delivery, and LUCA
98 participant/nonparticipant. 1t aso will examine the number of Urban Update/L eave addresses that
match the Delivery Sequence File and the number and profile of addresses that result in a Master
Address File correction.

(F.12) Update/Enumerate

Update/Enumerate is smilar to Update/L eave, except that interviewers enumerate the unit a the time of
their vigt rather than leaving a questionnaire to be completed and mailed back. The operation is
conducted in communities with specid enumeration needs and where most housing units may not have
house numbers and street name addresses. These areas include some selected American Indian
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Reservations and the Colonias. Update/Enumerate dso will be implemented in resort areas with high
concentrations of seasonally vacant housing units. Most Update/Enumerate areas are drawn from
address listed areas, but some may come from block canvasses areas. This evauation will document
the number and characteristics of housing units added, corrected, and flagged for deletion in
Update/Enumerate aress.

(F.13) List/Enumer ate

Lis/Enumerate is an dl-in-one operation conducted in sparsely populated areas of the country. The
addressligt is created and the housing units are enumerated concurrently. The main objectives of this
evauation will beto profile dl addresses produced by the List/Enumerate operation, aswell asto
gpecificaly profile the List/Enumerate addresses that matched to the Delivery Sequence File.

(F.14) Overall Master Address File Building Process for Housing Units

The objective of this evauation is to examine the whole series of operations that affect the Magter
Address File (MAF) and the corresponding TIGER database during Census 2000 and to determine
their individua impact on the find census inventory of housing units. This evauation will assess 1) the
effectiveness of each component of the Census 2000 MAF building process rdative to the find list of
housing units in Census 2000 and 2) which MAF update operations should be retained for MAF
maintenance after Census 2000 is completed. 1t dso will measure demographic and housing
characteristics by operationa source.

(F.15) Quality of the Geocodes Associated With Census Addr esses

The objective of this evauation is to measure the qudity of resdentiad address geocoding in Census
2000 and to identify the source of the geocode (i.e., the TIGER database, one of the severd fidd
operations, LUCA/New Construction participants, €tc.).

(F.16) Evaluation of the Block Split Operation for Tabulation Purposes

Block Split operations are conducted by the Census Bureau to provide for tabulation of datawhere
governmentd unit and Satistica area boundaries do not conform to collection block boundaries. This
evauation will measure the accuracy of block splitting operations for tabulation purposes.
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G: Field Recruiting and M anagement

Overview

Prompted by the difficulties in recruiting applicants and high turnover of employeesin the 1990
decennid census, the Census Bureau redesigned its recruitment, staffing, and compensation programs
for Census 2000. Several new programs were developed to address the 1990 issues and to help the
Census Bureau successfully recruit severd million gpplicants, hire several hundred thousand employees,
and retain this gaff through the decennid census. Some of these programs include frontloading, higher
pay rates, and paid advertising.

What Will We Learn?

The purpose of these evaluationsis to study the effects of these new program activities upon
recruitment, staffing, and retention. A contractor, for example, determined that the 1990 Didtrict Office
(now LCO) pay rates were not adequately et to attract and retain staff when compared to local
economic conditions of that area. The methodology to set the Census 2000 pay rates, based on this
knowledge, was revised and st to a derivative of the locd prevailing pay rate. The effectiveness of this
higher pay rate will be evauated, aswell as other recruitment and hiring programs (such as frontloading
and paid advertisng). In addition, this category contains an evauation of the Operation Control
System, a system used to track work going to and from field operations. We will dso learn about the
overd| ussfulness of this system.
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Recruiting and Management Evaluations

(G.1) Census 2000 Staffing Programs

This evauation examines the effectiveness of the Census 2000 hiring programs during Nonresponse
Followup (NRFU). Study questions will focus upon the effectiveness of the higher pay rate program,
frontloading, paid advertisng, and other areas. Some of the questions are:

1) was the Census Bureau able to adequatdly hire and attract staff to execute NRFU, Accuracy and
Coverage Evauation, and other various field operations, 2) were the pay rates effective in atracting
and retaining staff needed for Census 2000 NRFU; and 3) did recruiting activities provide an adequate
supply of gpplicants and replacements. A portion of this study aso will examine the effectiveness of the
higher pay rates on productivity and evaluate the pay modd as a predictor of local economic
conditions.

(G.2) Operation Control System

This eva uation examines materids, such as debriefing questionnaires, management reports, systems
documentation, and cost data, to assess the effectiveness of the Operation Control System (OCS) in
tracking the cost and progress of field operations. This evauation will answer the following questions:
1) was the OCS 2000 an effective tool for tracking work going to and from field operations, 2) were
the products produced (for example, listings, labels, etc.) used in the manner for which they were
designed; 3) was troubleshooting necessary during production and if so, wasit effective; 4) did the
management reports reflect production; 5) were the reports used in managing the operations; and 6)
were Field Divison's overal needs met with respect to the OCS 2000?
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H: Field Operations
Overview

This category includes studies of various field operations and strategies whose gods are to curb
questionnaire delivery problems and obtain census data from individuals who did not respond to the
census by a specified date. For example, the Local Census Office (LCO) ddivery of questionnaires
returned by the U. S. Pogtal Service " as unddliverable as addressed” is designed to increase the
number of questionnaires reaching potentia respondents who may not have received one otherwise.
The Nonresponse Followup operation consists of sending an enumerator to collect census data from
every address from which no mail, telephone, or Internet response was received. Evauationsin this
category will anadlyze whether these operations were conducted as planned and will assesstheir
effectiveness. Additiondly, operationa results will be documented for each LCO for historicd
purposes.

Andysesin this category aso will examine our efforts to count those categorized as hard-to-enumerate.
1990 Data for Census 2000 Planning, which was previoudy known as the Planning Database, is
composed of 1990 person and housing unit census data that are indicators of nonresponse and potential
to be undercounted. This database will help the Regiond Census Centers determine the placement of
Questionnaire Assistance Centers and Be Counted Forms. The database will aso be used by
participants of our partnership program. Studiesin this category will evauate the utility of the 1990
Datafor Census 2000 Planning aong with the usage of Questionnaire Assstance Centers. In addition,
we will evauate our targeted enumeration methods such as blitz enumeration (use of a group of
enumerators to conduct enumeration in a compressed time frame), team enumeration (two enumerators
working together where safety is a concern), and the use of locd facilitators (long-time nelghborhood
residents or church leaders who assst the enumerator in gaining entry to the neighborhood).

Because some respondents will be able to provide data without a census identification number (e.g., Be
Counted and Tdephone Questionnaire Assistance), it is possible that respondents will submit addresses
that are not on our Master Address File. We will conduct afield verification of these types of
addresses. If an enumerator verifies that the addressis a vaid housing unit, then it will be added to the
Decennid Master Address File. We aso will conduct an evauation of the effectiveness of this
operation.

What Will We Learn?

The results of these evduations will give us an indication of how successful we were a obtaining data
from nonrespondents including the hard-to-enumerate, and how to better plan these types of operations
for future censuses. The evauation of Nonresponse Followup will report proxy rates, number of partia
interviews, vacant rates, and number of units enumerated during find attempt procedures, which will
help us to assess whether the operation was conducted as planned. Other analyses will provide
information about the quality of our enumerator training program, the usefulness of the 1990 Data for
Census 2000 Planning, and a profile of Loca Census Offices which will contain various decriptive
satigtics.
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Field Operation Evaluations

(H.1) Use of 1990 Data for Census 2000 Planning

For Census 2000, the Census Bureau has developed a Graphical User Interface that will work with the
datain the 1990 Data for Census 2000 Planning database to aid Regiona Census Centersin planning
their specific operations. This evauation will focus on the use of these dataiin census planning, which
includes use by partnerships and identification of specid advertisng campaign areas, questionnaire
assistance centers, and tool kit and Be Counted Stes. 1n addition, the study will assess the geographic
digtribution of tractstargeted for said operations and Sites.

(H.2) Operational Analysisof Field Verification Operation for Respondent Gener ated
Questionnaires

Respondent generated questionnaires (e.g., Be Counted, Telephone Questionnaire Assistance) or
guestionnaires for which an enumerator is not able to verify that the address exists are referred to as
non-ID housing units. During fidd verification, enumerators will vigt the location of these non-1D
housing units and verify their existence on the ground before they are added to the Decennid Magter
Address File (DMAF). For Census 2000, non-ID questionnaires that are geocoded to a census block,
but do not match to an address dready in the MAF will be assigned for field verification. This
operaiond andysiswill attempt to answer questions such as how many units were added to the DMAF
after verification and if operationa problems were encountered during the implementation of fied
veification.

(H.3) Local Census Office Delivery of Census 2000 Mailout Questionnaires Returned by U.S.
Postal Servicewith Undeliverable as Addressed Designation

Dueto alow mail response rate and a high Undeliverable as Addressed (UAA) rate during the 1990
Census, the Census Bureau will conduct aUAA ddivery operation for Census 2000 and andyze how
many UAA questionnaires were designated for delivery, and how many of these were successfully
redistributed by the Loca Census Offices (LCOs). This evauation aso will focus on those U.S. Posta
Service Sectiond Centers Facilities whose ddivery area covered multiple LCO borders, and will
determine if ddlivery was successful in those aress.

(H.4) Questionnaire Assistance Centersfor Census 2000

The Census Bureau will provide walk-in ass stance centers where respondents can receive assistance
with completing their questionnaire. Language assstance guides will be available in over 40 different
languages, dong with Be Counted forms that will be avallable in English and five other languages. This
study will document various aspects of the Questionnaire Assistance Centers (QACs) such as choice of
location, hours of operation, and number of employees. In addition, the frequency of use of the QACs
will be andyzed.

(H.5) Nonresponse Followup for Census 2000
This operation will be conducted for dl housing units in the mailout/mailback and update/leave areas for
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which the Census Bureau has not checked in a questionnaire by

April 11, 2000. During Nonresponse Followup (NRFU), enumerators will visit each nonresponding
unit to determine the occupancy status of the unit on Census Day and to collect the appropriate data
(i.e., long form or short form) for the household members. The objective of this andyssisto document
various aspects of the NRFU operations. Some of the topics covered in this study include
determination of NRFU workloads, identification of the demographics of those enumerated in NRFU,
and documentation of the number of NRFU Simplified Enumerator Questionnaires that were partid
interviews, refusals, completed via proxy respondents, or completed during final attempt procedures.
The percent of NRFU units classified as occupied, vacant, or delete will be documented. Additiondly,
this evauation will determine when each Loca Census Office (LCO) started and completed their
NRFU operation and the LCO cost of the operation.

(H.6) Operational Analysisof Non-Type of Enumeration Area Tool Kit Methods

Tool kit methods are specid enumeration procedures (e.g., blitz enumeration, and the use of locdl
fecilitators) available for improving cooperation and enumeration in hard-to-enumerate areas. For this
operation, the Census Bureau will assess the characteritics of areas targeted for tool kit methods
based on the 1990 Data for Census 2000 Planning, and how often tool kit methods were used in areas
not identified by these data.

(H.7) Evaluation of Nonresponse Followup Enumerator Training

During Census 2000, we will hire over 500,000 peopleto fill temporary postions. The largest number
of these workers will be hired for the Nonresponse Followup (NRFU) operation. Adequate employee
training will be criticd to the success of NRFU. The overdl objective of this evduation isto examine
the qudity of the NRFU enumerator training program as well asthe enumerator’s state of
preparedness following training. In addition, use of training materids and the adequacy of coverage of
job assgnments will be evauated.

(H.8) Operational Analysis of Enumeration of Puerto Rico

Census 2000 is the firgt time that an update/leave mailback methodology will be used to conduct the
enumeration in Puerto Rico. This evauation will determine how many addresses were encompassed by
this enumeration methodology, a profile of the addresses, and what operationd problems were
encountered in the field as aresult of address list compilation and processing procedures. This study
aso will make comparisons to stateside Update/L eave data

(H.9) Date of Reference for Respondents of Census 2000

The Census 2000 questionnaire states that the respondent should report age as of April 1, 2000. This
study will document the average date of reference used by census respondents and the average date of
reference by method of enumeration. This study aso will document various types of discrepancies
between date of birth and reported age. 1n addition, reported age and birth date on the census
questionnaire will be compared to the same information collected by the Content Reinterview Survey.
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(H.10) Local Census Office Profile
This operationa summary will provide descriptive statistics at the Loca Census Office (LCO) leve for

many census operaions. For example, totd housing units, average household size, and mall return rate
will be among the statistics reported for each LCO.
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I: Coverage Improvement
Overview

The coverage improvement eval uations examine various Census 2000 operations that are intended to
improve the coverage of both housing units and people in the census. Following the mailback effortsto
complete the census, a series of operations are conducted to ensure that people were counted &t their
correct Census Day address, confirm the status of housing units that were deleted or enumerated as
vacant, and to ensure theincluson of al personsin a household when the returned form shows
discrepancies in the number of persons enumerated.

What Will We Learn?

From these evauations we will learn about the effectiveness of these various operations as they attempt
to improve census coverage. From the Nonresponse Followup operation, we will examine the
potentid coverage gain from identifying movers and checking to see if they were counted at thelr
Census Day address. We will dso analyze the Stuations where entire households were identified as
having a“usud home dsawhere” For the Coverage Improvement Followup, we will examine the
person and housing unit coverage gains from this operation, which determines the Census Day status of
certain types of housing units (most of which are identified as deletes or coded as vacantsin earlier
census operations). The evauation of the Coverage Edit Followup will measure coverage gains from
this operation, which congsts of contacting households whose completed forms show discrepancies
regarding the number of persons enumerated, or whose completed form indicates there are more than
gx personsin that household. Furthermore, we will evauate the coverage questions on the enumerator
guestionnaire to determine how well enumerators asked these questions and used the answersto obtain
an accurate household rogter.
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Coverage Improvement Evaluations

(1.1) The Coverage Edit Followup for Census 2000

The Coverage Edit Followup (CEFU) is used to increase within household coverage and improve data
qudity intwo ways. A standard questionnaire only has room for six persons, so CEFU is used to
collect data on additiond personsin large households. Second, it resolves discrepancies on mail return
forms between the reported household size and the actual number of persons for which data are
recorded on the census form. An attempt will be made to resolve dl households thet fail edits for these
gtuations by usng a Computer Asssted Teephone Interview. Thisandysswill document the
workload, operationa aspects, and coverage gains from conducting this operation.

(1.2) The Nonresponse Followup Whole Household Usual Home Elsewher e Probe

During the Nonresponse Followup (NRFU), List/Enumerate, and Update/ Enumerate operations,
enumerators will ask respondents whether their addressis a seasond or vacation home and if the whole
household has another place where they live most of the time. When respondents indicate they had a
usua home e sewhere on Census Day, enumerators will record census information about this on a blank
Simplified Enumerator Questionnaire (SEQ - averson of the mall return questionnaire that is eesier to
use for persond vidt enumeration) and enumerate the current address as a vacant unit or obtain
information about the people living there on Census Day. This evauation examines how often SEQs
were completed as Whole Household Usua Home Elsewhere (WHUHE), how many of these
addresses were matched to an address on the Decennid Master Address File (DMAF) , how often
addresses could neither be matched to the DMAF or geocoded, how often the WHUHE persons were
aready included on the census form for this address, and how often we found a different set of people
on the census questionnaire for this address.

(1.3) Nonresponse Followup Mover Probe

In Census 2000, in-movers (households that moved there after Census Day) will be identified during
the Nonresponse Followup (NRFU), Lis/Enumerate, and Update/Enumerate operations and will be
asked if they were enumerated at their Census Day address. If arespondent does not recal completing
acensus form a their Census Day address, the enumerator will complete a questionnaire for thein-
mover household using their Census Day address. This evduation looks at how many of these cases
occurred, and how many persons were added to the census as aresult of this procedure.

(1.4) The Coverage mprovement Followup

The Coverage Improvement Followup (CIFU) universe will consst of units classfied as vacant or
deleted in NRFU, adds from the new construction operation, late adds from Update/Leave, blank malil
returns, and lost mail returns. During CIFU, enumerators vist these units to verify the Census Day
gtatus and collect person and housing unit data as gppropriate. This evauation will document the
person and housing unit coverage gain from conducting the CIFU, including the number of units that
changed status from vacant to occupied or from delete to either vacant or occupied. This study aso
will examine the characterigtics of persons and housing units added as aresult of the CIFU, dart/finish
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dates, and the cost of the operation.

(1.5) Coverage Gain from Coverage Questions on Enumerator Completed Questionnaire

In 1990, enumerators began their interview with an explanation of who should be included as resdents
of the household. This procedure was changed for Census 2000.  Now, enumerators begin by asking
how many people were living or staying in the housing unit on Census Day. After collecting gppropriate
person and housing unit data, the enumerator will ask two coverage questions. The first asks about
typicd situationsin which persons who should be included as residents tend to be missed — babies,
foster children, persons away on business or vacation, roomers or housemates, and temporary
resdents with no other home. 1f someone has been missed, then he or she will be added to the form
and their census information will be collected. The second question asks about typica Stuationsin
which persons who should not be included as residents tend to be included as such — persons avay a
college, in the armed forces, in anursing home, or in a correctiona facility. If someone wasincluded on
the form but should be counted el sewhere, then the enumerator will delete them from the form by
marking the cancel box under their name. The purpose of this andyssisto sudy the effectiveness of
the new coverage questions in the identification of persons who would have otherwise been missed or
included in error.
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J: Ethnographic Studies
Overview

These evauations will study certain aspects of coverage for various populations and attempt to identify
areas where methods of collecting census data for these populations can be improved. We will
examine within-household undercoverage, rostering methods (used to determine the residents of a unit),
and household composition by comparing census results to Current Population Survey information for
the same addresses. Anather study in this category will apply socia network field and andysis methods
to evauate census coverage and processes. We dso will conduct ethnographic research on mobile
populations and Colonias — areas lacking basic infrastructure and services adong the border between the
United States and Mexico.

What Will We Learn?

The comparison of the Current Population Survey and the census will give us greeter ingght into within
household coverage errors by identifying who is missed in this survey by race, age, ethnicity, sex, and
relationship. We will learn whether characterigtics of the household (e.g., tenure, composition) are
predictors of coverage. Other results will help us determine whether individuals can be better identified
from their pogition in socid networks (based on their interactions and transactions with others) than by
comparing sets of address and person records. We will aso learn how to improve procedures to
enumerate mobile populations by tracing Census Day trave routes or stopover Stes for a sample of
such persons and determining undercounts or multiple enumerations of them in the census. We aso will
learn how to overcome barriers to enumerating Colonias in future censuses.

Note: Apart from the Census 2000 Eva uation Program; the Accuracy and Coverage Evauation
(A.C.E.) Survey for Census 2000 will provide a great dedl of information pertaining to the coverage of
various population groups. The A.C.E. Survey itself will be studied as part of the Census 2000
Evauation Program in evaluation categories N, O, and P.
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Ethnographic Sudies

(J.1) Coverage, Rostering M ethods and Household Composition: A Compar ative Study of the
Current Population Survey and Census 2000

Previous Census Bureau studies suggest a need for more anaysis of the interactions between household
composition, unusud living Stuations, and type of data collection (i.e., acensus versus asurvey). The
census and CPS both collect household rosters and relationships information, and the CPS collects
additiona information on other relationships within households that can be used to study census data.
This eva uation examines these within household coverage and household composition differences.

(J.2) Ethnographic Social Network Tracing

This study will use ethnographic and socid network methods to sudy two questions: 1) What isthe
increased risk of coverage errors (both misses and erroneous inclusions) for persons who move once
or more in a6 month period around Census Day; and 2) Can these and smilar coverage errors be
reduced by identifying and tracing persons through their sociad networks and interactions. Thiswould
be a new gpproach for the Census Bureau, which traditionaly has matched on non-household records
(such as driverslicense lists) to the census to identify persons a risk of coverage errors. The study adso
will examine how difficult it would be to incorporate socid network methods into the census
enumeration process. Various demographic, housing, household, socid, and economic datawill be
documented for those persons who were missed or erroneously enumerated in the census.

(J.3) Comparative Ethnographic Resear ch on M obile Populations

In this study, a sample of selected mobile people will be traced to identify their Census Day travel
routes or stopover stes. The information then will be matched and reconciled with census results.
Coverage errors found in the census then will be andyzed to develop recommendations for improving
procedures.

(J.4) Coloniason the U.S/Mexico Border: Barriersto Enumeration in Census 2000

Colonias are unincorporated, generdly low income resdentid subdivisons lacking basic infrastructure
and services (e.g., paved roads and public water systems) along the border between the U.S. and
Mexico. In order to develop gppropriate enumeration procedures and effective outreach and
promotion programs for Colonias, it is necessary to better understand the unique Situations and issues
associated with conducting the census or other Census Bureau surveys in these areas. Thisresearch
will examine the potentia barriers to census enumeration in Colonias in the context of Census 2000
through participant observation, in-depth interviews, and focus groups with selected Colonia residents.
Based on previous research, topics of particular interest include irregular housing, concerns regarding
confidentidity, complex household structure, knowledge of English, and literacy.

36 February 4, 2000




K: Data Capture
Overview

The Data Capture System for Census 2000 (DCS 2000) will process more than 120 million census
forms by creeting adigital image of each page and interpreting the entries on each image using Optical
Mark Recognition (OMR), Optica Character Recognition (OCR), or keying. These evaluations are
designed to assess these components of DCS 2000, the Data Capture Audit Resolution (DCAR)
process, and to measure the impact of each on data quality and on subsequent data coding operations.

What Will We Learn?

Findings from these evauations will determine the level of accuracy a which the data capture system
performed and how census data quality compares to that for capture sysems used in 1990. Detailed
information about the system will be collected, ranging from the number of forms processed by form
type, date, and processing office, to measuring the accuracy of each of the three capture modes -
OMR, OCR, and Key From Image. Operationd problems and their resolution will be documented.
Evauation of the DCAR process will examine the system’ s ahility to identify and resolve capture
problems semming from problems with response entries. Additionaly, an evauation of the interaction
between the redesigned questionnaires and the new data capture system will be conducted. The impact
of data capture errors on our ability to correctly assign industry and occupation codes will dso be
assessed.
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Data Capture Evaluations

(K.1.a) The Data Capture Audit Resolution Process

This evauation documents the results of Data Capture Audit Resolution by failure reason, form type,
and Data Capture Center. Using these same categories, it dso will document the number and types of
changes that can be made by Audit Review clerks and the results of the Audit Count review.

(K.1.b) Quality of the Data Capture System and the Impact of Questionnaire Capture and
Processing on Data Quality

This evauation examines how the data capture system affects data quality and whether the rules for
determining where cases are routed (e.g., to key from image, Data Capture Audit Resolution or audit
resolution) are set gppropriately. In addition, this evaluation will document and compare the data
quality of each data capture method for every field on the questionnaire, aswell as by form type, Data
Capture Center, and racia and ethnic categories.

(K.1.c) Analysis of Data Capture System 2000 K eying Oper ations

This evauation will study various aspects of the Key From Image (KFI) and Key From Paper (KFP)
operations. We will document the number of questionnaires processed and production keying ratesin
each of these operations by form type, Data Capture Center, cluster, and date.  This study aso will
look at the accuracy of the data captured by the KFI operation in conjunction with OCR reject rates,
the content distribution of fields accepted by OCR, and those rejected and sent to KFI. Our ability to
recover from KFI/KFP operationd problems, the adequacy and timeliness of management reports, the
cost associated with the keying operation and our ability to hire and retain keying staff aso will be
assessed.

(K.1.d) Synthesis of Resultsfrom K.1.a, K.1.b, and K.1.c

This report will combine and summarize the results from the following studies: The Data Capture Audit
Resolution Process (K.1.8), Evauation of the Qudity of the Data Capture System and the Impact of
Questionnaire Capture and Processing on Data Quality (K.1.b), and Andysis Data Capture System
2000 Keying Operations (K.1.c).

(K.2) Analysis of the I nteraction Between Aspects of Questionnaire Design, Printing, and
Completeness With Data Capture

This study will focus on what impact the redesigned paper questionnaires used for Census 2000 had on
respondent behaviors and on the ability of the new data capture process to completely and accurately
convert the questionnaire data to computer files.

(K.3) Impact of Data Capture Errorson Autocoding, Clerical Coding and Autocoding
Referralsin Industry and Occupation Coding

Theinformation provided by respondents to the industry and occupation questions on the census form
must be assigned (coded) to a standard set of categories. This evaluation examines how data capture
errors affect the ability of the autocoding system and clerica codersto assign correct Industry and
Occupation codes.
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L: Processing Systems
Overview

Once census data from al sources are captured by the Data Capture System 2000, they are stored in a
file known as the Decennid Response File (DRF). Severd processes then must be gpplied before the
data can be used to produce officid census counts and tabulations. One processis gpplied to link
multiple questionnaires that were used to enumerate that same household. For example, alarge family
could have amail return form with data on Sx members of the household and an enumerator form with
data on the rest of the household. Another processis used for Stuations where multiple questionnaires
involving different households were received for the same address. For example, one form could be for
a household that moved out near Census Day, and the other form could be for the household that then
moved in. A computer program known as the Primary Sdection Algorithm (PSA) then is used to
decide which person and housing unit data should be used for census tabulations. Following al these
processes, the DRF is merged with the Decennid Master Address File (DMAF) to create the Census
Unedited File (CUF), which contains the original responses for a household.

A variety of post-census activities are needed to prepare the data from the origina responses to
releasing the officid counts and tabulations. These activities include editing and imputation, coding of
write-in response items (such as race, language, industry and occupation, and place of work/migration),
tabulation recoding, and data disclosure avoidance.

The Beta Site is a software testing Ste for Bureau of the Census application developers and isused as
an integration center for Regiona Census Centers (RCC) and Local Census Offices (LCO) systems, a
testing center for dl systems, and a support center for RCC, LCO, and the Nationa Processing Center
systems. Wewill examine the effectiveness of this software testing Ste.

What Will We Learn?

Andyss of areinterview of multiple questionnaire addresses will determine if the PSA methodology and
rules for resolving these cases accurately identified the Census Day household members. The
evauation of the DRF creetion and processes will examine how wel multiple forms for the same
household were linked. Andysis of CUF creation will document the number of times each specific
DMAFDRF rule was gpplied. The Beta Site andysiswill include information on whether the data
collection systems were successfully integrated, and the benefits of the software testing and release
process.
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Processing Systems Evaluations

(L.1.) Invalid Return Detection
The objective of this evauation isto look for large geographic areas that may have high rates of multiple
Be Counted forms and forms completed by telephone per housing unit.

(L .2) Decennial Response File Stage 2 Linking and Setting of Expected Household Population
This evaluation will document how frequently census forms were linked during the Decennid Response
File processing and the types of linkages that were congtructed. It will aso assess the accuracy of the
automated process for setting the expected household size and its effects on the census popul ation.

(L.3.a) Analysisof Primary Selection Algorithm Results (Operational Assessment)
The objective of this evauation is to document the effects of using the Primary Sdlection Algorithmin
resolving Situations when multiple household questionnaires are received for the same address.

(L .3.b) Resolution of Multiple Census Returns Using Reinter view

The objective of this evaudion isto determine the accuracy of Primary Selection Algorithm rules for
determining the Census Day residents for an address. The datawill be collected usng areinterview of
asample of respondents.

(L .4) Census Unedited File Creation

This evaduation documents the results of the process of determining the find housing unit inventory. The
fina housing unit inventory for the census is determined during the process of creeting the Census
Unedited Detall Fle. Thefind housing unit inventory is crested by merging information on the
processed Decennid Response File with the information on the Decennid Magter Address File.

(L.5) Beta Site

This evauation will answver questions about how well the Beta Site integrated the data collection
systems, and its overal utility for software testing and release.
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M: Quality Assurance Evaluations
Overview

For Census 2000, the overall objective of the Quaity Assurance (QA) programisto assstin
producing ddliverables or outputs which meet the Bureau' s qudity requirements. The QA program will
identify when mgor inputs such as people, materid, machinery, software, etc. do not meet qudity
requirements. The QA datawill provide managers, supervisors or employees with information to make
necessary adjustments and improvements to the syslem. At the end of the operationd task, QA will
identify and correct clusters of outputs which contain a significant number of errors.

What Will We Learn?

The QA evauationswill provide informetion to help determine if the QA gpproach used in Census
2000 is the right approach in a census environment, whether the QA operation improved the overdl
quality of the census, how effectively it wasimplemented, and how it might be improved. For example,
the results of the first study will help us determine if different QA approaches should be explored for
census use. For the second study, the effectiveness of variables that are used to detect enumerator
fagfication will be measured, and appropriate variables will be added and/or deleted from the detection
process.
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Quality Assurance Evaluations

(M.1) Assessment of the Quality Assurance Approach During Census 2000

For Census 2000, the overall objective of the Quality Assurance (QA) program isto assist in
producing ddliverables or outputs that meet the Census Bureau' s qudity requirements. To achievethis
objective, the QA program, whenever possible, focuses on three main concepts or philosophies:
prevention, improvement, and protection. The gods of this sudy are to document operationd
experiences with this approach in Census 2000; measure quality levels that were achieved, and
determine if other approaches should be explored for Census 2010.

(M .2) Effectiveness of Existing Variablesin the Model Used to Detect Fabrication During
Reinterview, and the | dentification of New Variables

The reinterview program is a quality assurance operation whose mgor objective isto detect
enumerators who may have faldfied data. This evauation examines variables used in the fabrication
mode to determine if they were effective in detecting fraud; whether other variables should be added to
the moddl; and to provide suggestions on other ways to improve this program.
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N: Accuracy and Coverage Evaluation Survey Operations
Overview

The Census Bureau will conduct the Accuracy and Coverage Evauation (A.C.E.), a nationwide sample
survey, to determine the number of people and housing units missed or incorrectly counted in the
census. The basic gpproach is to independently relist a sample of blocks, re-enumerate them during the
A.C.E. survey, and then compare the results to the census data for the same blocks. The Census
Bureau will use the results of the A.C.E. to correct the census counts obtained through the preceding
enumeration procedures.

The dudiesin this category will measure how well the Census Bureau carried out different components
of the A.C.E. For ingance, andysis projects and eval uations will be conducted that measure the
completeness of the housing unit lists used for A.C.E. interviewing, the qudlity of the A.C.E. person
interviewing process, and the accuracy of the procedures used to match persons counted during the
A.C.E. interview to those that were enumerated in the census. The success of each A.C.E. component
affectsthe qudity of thefind etimates.

What Will We Learn?

The reaults of these A.C.E. analysis projects and eva uations will help the Census Bureau to document
this coverage measurement operation and improve its procedures. For example, we will learn whether
match rates were different in relisted blocks. An examination of laptop computers used during person
interviews will identify errors encountered by interviewersand aso will provided suggestions for how
to improve the computer asssted instrument in the future. Other studies will determine how well we
detect interviewer fabrication, while dso looking at its effect on A.C.E.

These operational analyses and evauations will document the A.C.E. process and give the Census
Bureau greater indght into what causes error in the measurement of coverage error. Some causes of
error are attributable to census questionnaire data capture. Moreover, matching errors may add to
errors in the estimates of census coverage. One evauation in this category will examine a subsample of
rematched A.C.E. blocks to measure matching errors. We aso will messure the effect of matching
error on Dual System Estimates and undercount rates.

The evadudionsin this category will help the Census Bureau to identify operationd causes of error in
measuring coverage and will help to minimize them when planning future censuses.
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A.C.E. Survey Operations Evaluations

(N.1) Contamination of Census Data Collected in A.C.E. Blocks

This evduation examines whether census and A.C.E. operations were kept operationdly  independent
(akey requirement for avoiding biasin the dua-system estimates of coverage error) by comparing
census resultsin A.C.E. and non-A.C.E. clugters.

(N.2) Analysisof Listing Future Construction and Multi-Unitsin Special Places

A new procedure during block relisting for A.C.E. 2000 is to include housing units under construction,
and multi-unit structures within specid places. We will study the effectiveness of the listing, the number
of units added to A.C.E., and match rates to the census.

(N.3) Analysis of Relisted Blocks

The A.C.E. address listing operation is reviewed for high concentrations of geocoding errors, and
blocks with too many errors are relisted. This andysswill examine the relisted blocks to document
their characterigtics and the results of matching to censuslistings.

(N.4) Analysis of Blocks With No Housing Unit Matching

For most blocksin the A.C.E., the matching is done in two steps: first the addresses are matched to the
census address ligt, and then the persons are compared to the census questionnaires for matching
addresses. The housing unit match step is not done for relisted blocks (see N.3) or for blocksin
list/enumerate areas. The purpose of this study is to determine how this affects the person matching
process.

(N.5) Analysis of Blocks Sent Directly for Housing Units Followup

The A.C.E. addressesfirst are computer matched to the addresses on the January 2000 version of the
Decenniad Master Address File and then undergo a clerica matching operation. Some blocks are sent
directly for afollow-up interview when there isllittle perceived benefit to derical matching. While this
dlowsthe fidd follow-up to begin earlier, it dso may reduce the ability of that operation to resolve the
maich status of these units. This study will examine the effectiveness of this strategy by comparing
match rates and unresolved rates for these blocks to those for blocks that did undergo clerica
matching.

(N.6) Analysis of Person Interview With Unresolved Housing Unit Status
Thisandys's examines whether housing units with an unresolved gatus after the initid housing unit match
are eventudly resolved during the person interview and finad housing unit match operations.

(N.7) Analysis on the Effects of Census Questionnaire Data Capturein A.C.E.

During the A.C.E. person matching, data capture images of census questionnaires are examined when
the initid match results indicate the census data are insufficient for matching. This study will document
how often this occurred and the effects on find match codes.
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(N.8) Analysis of the Census Residence Questions Used

During A.C.E. interviewing and field followup for non-matches, persons are asked about their Census
Day address and the results are used to determine where they should have been counted in the census.
Persons counted at the wrong address then are classified as erroneous enumerations by the census.
This study will examine the responses to these residency questions during A.C.E. and document how
they affected the estimates of erroneous enumerations.

(N.9) Analysis of the Person Interview Process

This study examinesthe overdl interviewing process. The analysis will include topics such as Computer
Assisted Persond Interview ingrument (i.e., lgptop) performance, detection of interviewer falsfication
by the interviewing quality assurance process, and the impact of alowing interviewers to modify
address information during matching operations.

(N.10) Falgfication in A.C.E.
This eva uation examines how well the qudity assurance process identified interviewers who entered
fdse datain the A.C.E. interview and the impact of undetected false dataon A.C.E. estimates.

(N.11) Extended Roster Analysis

During the census, an  extended roster is used to capture names (but not data)for peoplein large
households. A follow-up operation then collects demographic data for these people. If the follow-up
does not collect the data, it will not be possible to match A.C.E. datafor these people to census results
and sending thiscase to A.C.E. fidd followup is pointless. This study will document how reviewing
these extended rosters affected the A.C.E. person matching and followup operations.

(N.12) Matching Stages Analysis

The person matching is conducted first by computer and then undergoes three levels of clerica
matching by cdlerks, technicians, and analysts. The god of thisandydsis to document the differencesin
the match codes assigned by these four different operations.

(N.13) Analysisof Unresolved Codesin Person Matching

Reaults from the Census 2000 Dress Rehearsal Person Followup interview indicated that there were a
large volume of cases coded as unresolved when the interview was conducted with a proxy
respondent. In generd, proxies were able to answer whether a household lived at a given address on
Census Day, but answered “Don’'t Know” to questions regarding a household being in a group quarter
and/or having aususd home esewhere, which resulted in an unresolved code. The god of thisandysis
is to document the coding results for specified patterns of “Don’'t Know” answers from proxy
respondents. The coding results of proxy respondents will then be compared to those with smilar
patterns of answers from actua (i.e., non-proxy) respondents.
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(N.14) Evaluation of Matching Error

A potentid source of error in the coverage estimates are the matching operations used to classify
persons as missed or erroneoudy enumerated in the census. This evauation will determine the relaive
error associated with the matching operations and how matching error affects the Dud System
Edtimates.

(N.15) Outlier Analysisin the 2000 A.C.E.

In 1990, an outlier review was conducted in 104 of the blocks that contributed most to the net
undercount. Thisreview was conducted in 1991 after al operations were completed. In 2000, the
outlier review is planned to be conducted before the matching is completed. Blocks will be selected for
an indepth review by the andysts. Matching errors will be corrected, if they exist. In addition, the
andysswill document the results of their investigation. This project will document the outlier review.

(N.16) Impact of Targeted Extended Search

This evauation has two main purposes. The first study looks a the nature and extent of errors resulting
from limiting the search areato one ring of blocks (around the sample block clusters). Thisis
accomplished by looking at the effect of this Targeted Extended Search on the Dua System Estimates
and variances for the evauation post strata, as well as data from the production matching operation.
The second study evauates potential gains from adding a second ring of blocks to the search and match
operation.

(N.17) Targeted Extended Search Block Cluster Analysis

In 1990, the search area for matching was extended to surrounding blocks for dl clusters. 1n 2000, this
only will be done for clusters deemed most likely to benefit this additiona searching. This study will
document the characteristics of such blocks and the effects of this strategy on final match rates.

(N.18) Effect of Late Census Data on Final Estimates
The am of this evauation isto determine the effect on A.C.E. adjustment factors of ignoring the small
amount of census data collected after late September.

(N.19) Housing Unit and Person Coverage Analysis

Thisandyss provides an overal assessment of the quality of housing unit and person coverage A.C.E.
operaions. Some of the topics addressed in the analysis are qudity of A.C.E. listing, effect of housing
unit followup interviewing on the enhanced lig, effectiveness of housing unit and person followup qudity
assurance, and noninterview rates.

(N.20) Group Quarters Analysis

In 1990, sample interviews were conducted in nonindtitutiona and nonmilitary group quarters. 1n 2000,
A.C.E. sampleinterviews will not be conducted in any group quarters. The A.C.E. sampleinterviews
will only be conducted in housing units, but sometimesiit is difficult to determine if aplace isahousing
unit or agroup quarters. The A.C.E. sample nonmatchesin whole households will be compared to the
group quarters enumerations in the census. The purpose of this analysisis to document these matching
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results, identify post-strata containing a large number of group quarters, and to examine whether
definitiona problems led to group quarters classification errors.

(N.21) Analysis of Mobile Homes

Mobile homes were missed at a higher rate in 1990 than single family homes. Mobile homes are not a
housing category for Census 2000, but they will be identified in the A.C.E. sample. This sudy will
document the nonmatch rates for mohbile homes and people in mobile homes from the A.C.E. sample
meatching results.
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O: Coverage Evaluations of the Census and of the Accuracy and Coverage
Evaluation Survey

Overview

The sudiesin this category include a group evauating A.C.E. coverage and a group evauating census
coverage. These studieswill identify person and housing unit characterigtics that are related to being
missed or erroneoudy enumerated. Andysisin thisareawill dso study the quadity of data from proxy
respondents, and the frequency and patterns of geocoding error. Furthermore, census counts and dual
systemn estimates will be compared to demographic benchmarks to evauate accuracy and
completeness.

What Will We Learn?

Results from these evauations will dlow us to determine how complete our Master Address File was
for Census 2000. Net coverage rates of housing units will be computed at the national and subnational
levels dong with gross omission and erroneous enumerdtion rates. Other studieswill explain factors
that contribute to housing unit coverage error. For example, we will learn whether type of address (city
gyle versus noncity style) has an effect on housing unit coverage. In addition, there will be a study of
housing unit duplication; to identify characteristics of duplicate units and their operationa source.

Similarly, we will identify factors that contribute to person coverage error. For ingtance, studies will
examine how nonmeatch rates are affected by type of enumeration area (e.g., mailout/mailback,
update/leave) and characterigtics of blocks, households, and people. We will acquire knowledge about
erroneous enumerations by determining which demographic, housing unit type, and type of enumeration
variables are associated with them.  Furthermore, we will conduct an analys's of measurement error,
which will help us determine why people are erroneoudy listed in the census and the Accuracy and
Coverage Evduation.
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Coverage Evaluations of the Census and of the Accuracy and Coverage Evaluation Survey

(O.1) Typeof Enumeration Area Summary

The census is conducted differently in the different types of enumeration areas. This project will
document nonmatch rates and erroneous enumeration rates in the different areas. Geocoding error in
the different enumeration aress also will be documented.

(0.2) Coverage of Housing Unitsin the Early Decennial Master AddressFile

Theinitid housing unit matching is done between the A.C.E. housing units and the housing units on the
January 2000 version of the Decennid Master Address File (DMAF). This matching is conducted to
link the ACE and census housing units for later processing. If an A.C.E. housing unit islinked to a
census housing unit, the telephone number from amail return questionnaire can be used to Sart person
interviewing by phone. The results of the matching will alow an early look at the qudity of the DMAF
in January 2000.

(0.3) Housing Unit Coverage on the Master AddressFile

This evauation assesses 1) the net coverage rate of housing units, 2) the gross omission rate of housing
units, and 3) the erroneous enumeration rate of housing units. These assessments are made a the
nationa level, smaler geographic levels, and for each podt-drata. This evauation dso examines the
potential impact on housing unit coverage had we excluded specific Master Address File building
operations. This study is smilar to the Housing Unit Coverage Study conducted in 1990.

(©.4) Analysis of Conflicting Households

During A.C.E. housing unit matching, Stuations are found where the census and A.C.E. listed two
entirdy different families. This study will document the follow-up interviewing results for these
households to determine if the censuswas in error, the A.C.E. wasin eror, if the two families both live
at the address, if there was misddivery of the census form, and so on.

(©.5) Analysisof Proxy Data in the A.C.E. and in the Census

Both the census and A.C.E. sometimes must collect data from proxy respondents--persons who are
not members of the household where data are needed. This Study will examine match rates and
erroneous enumeration rates for such cases in both the census and the A.C.E.

(0.6) P-Sample Nonmatches Analysis

This study will examine nonmatch rates for the post-strata used to form find dud-system estimates of
census coverage errors. It aso will examine these rates for other variables not used to form post-
Strata.

(O.7) Analysis of Person Coveragein Puerto Rico

The measurement of person coverage, and evauation studies of that measurement, will be done
separatdy for Puerto Rico. This study will document those findings and compare the results to those
fromthe A.CE.
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(0.8) Analysis of Housing Unit Coverage in Puerto Rico

The measurement of housing coverage, and evauation studies of that measurement, will be done
separatdy for Puerto Rico. This study will document those findings and compare the results to those
fromthe A.CE.

(©.9) Geocoding Error Analysis

A housing unit and its occupants are classified as geocoding errors by the censusiif that housing unit is
enumerated within the ACE search area and should not have been. This study will examine the
frequency of geocoding error and will identify operations more prone to making such errors.

(©.10) Housing Unit Duplication in the 2000 Census

Duplication in the censusis one type of erroneous enumeration. This andysswill identify duplicate
housing unitsin Census 2000 and their characterigtics. The study will dso determineif duplicationis
more likely for one group or ancther (e.g. ownersvs. renters). The census operations most likely to
produce housing unit duplication will be identified, aong with the most plausible sources of duplication.

(0©.11) E-Sample Erroneous Enumeration Analysis

This study will examine erroneous enumeration rates for the post-rata used to form find dua-system
estimates of census coverage errors. It also will examine these rates for other variables not used to
form post-strata.

(©.12) Analysis of Nonmatches and Erroneous Enumerations Using L ogistic Regression
This project looks at logigtic regresson as atool to andyzethe A.C.E. data. This purpose of this
andyssisto build logigtic regresson models that relate demographic, housing unit type, and
type-of-enumeration variables, to census nonmatches, A.C.E. nonmatches, and erroneous
enumerations.

(©.13) Analysis of Person and Housing Unit Data Combined
For some housing units, the A.C.E. results will identify both missed and erroneoudy enumerated
persons. This study will examine the person and housing characterigtics of such cases.

(0.14) Analysis of Measurement Error

Measurement error is the term used for error in surveys due to an inability to collect the correct answer
to aquestion. Measurement error can be attributable to the interviewer, the respondent, or the data
callection indrument. The main question of this evauation is whether or not the errorsin A.C.E.
residency status codes and person match codes had a sgnificant effect on the Dua System Estimates.
Other topics examined by this evauation are the magnitude of the error attributable to the respondents
or interviewersin A.C.E. Person Interview (and the A.C.E. Person Followup Interview), and the
characteristics of people whose person match and residency codes were found to be incorrect in
A.CE.

(©.15) Impact of Housing Unit Coverage on Person Coverage Analysis
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Thisanadysis will include an examination of the effect that census housing unit updating operations (eg.,
posta check, Loca Update of Census Addresses) have on person coverage. The study aso will
identify characterigtics of persons who were missed or erroneoudy enumerated due to housing unit
errors, and compare them to the characteristics of those who were missed or erroneoudy enumerated
for other reasons.

(©.16) Person Duplication in the 2000 Census

People are duplicated in the census for many different reesons. This andysis will identify the number
and characterigtic of duplicate personsin the 2000 Census. The study will dso determine if duplication
ismore likely for one group or another (e.g., ownersrenters). The census operations most likely to
cause duplication will be identified, along with the most plausible sources of the duplication.

(0.17) Analysis of the 0-17 Age/Sex Post-Strata

Children have higoricaly been disproportionatdy undercounted in the census. This study will examine
coverage erorsfor children. 1t dsowill examine how often we encounter A.C.E. householdsin which
al of the residents are under 16 years of age. These cases are treated as non-interviews and thus can
affect the final coverage estimates for persons age 0-17. The characteristics of the peoplein these
types of households and the household compaosition will be documented.

(0.18) Synthesis of What We Know About Missed Census People
The purpose of this sudy is to summarize and synthesize findings from A.C.E. and other sources about
the causes and characteristics of persons missed or erroneoudy enumerated in the census.

(0.19) Analysis of Coverage of Housing Unitsin the Early Decennial Master AddressFile
and Subsequent Census Cover age | mprovement

The god of this study isto assess the completeness of housing unit coverage on the early Decennid
Magter Address File (DMAF). Wewill determine which census operations contributed to
undercoverage by deleting units that should have not been deleted, and which operations improved
coverage by adding units not previoudy accounted for. We aso will identify which census operations
reduced housing unit duplication

(0.20) Congistency of Census Estimates with Demogr aphic Benchmarks

This study uses independent demographic benchmarks to evauate the accuracy of the Census 2000
counts and the completeness of coveragein Census 2000. While this approach cannot produce
estimates for as many demographic groups and geographic areas as A.C.E., results can be compared
to A.C.E. a aggregate levels.
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(©.21) Implications of Net Census Under count on Demogr aphic M easures and Program Uses
This evauation will address the effect of net census undercount on demographic measures such as
growth rates, race, age and sex composition, and vita Satistics rates used by a variety of programs and
data users.
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P: Accuracy and Coverage Evaluation Survey Statistical Design and
Estimation

Overview

The evduations in this category examine the quality of Accuracy and Coverage Evauation (A.C.E.)
esimates. Analysesin this areawill address the quality of Dud System Estimates (DSE) by examining
edimates of variances and coefficients of variation. We will dso analyze missng data procedures,
compare A.C.E. results to various quality measures, and conduct a study of totd error in A.C.E.

What Will We learn?

We will gain knowledge about the qudity of A.C.E. estimates from the tota error analyss, which will
examine modd and measurement error in the empiricd DSE. We will dso learn about the overdl
quaity of A.C.E. by comparing its resultsto a synthess of quality measurements from various coverage
measurement evauations and operationd analyses. We will examine characterigtics associated with
missing data and the bias and uncertainty associated with the missing data procedures.
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A.C.E. Survey Statistical Design and Estimation Evaluations

(P.1) Measurement of Bias and Uncertainty Associated With Application of the Missing Data
Procedures

The purpose of this evauation isto obtain a measure of the error (and sengtivity to assumptions) of
missing data procedures used for the dud system estimates resulting from the A.C.E.

(P.2) Synthetic Design Resear ch/Correlation Bias

Synthetic estimation uses a statistical modd to modify coverage estimates for a particular post-strata
using information from sample units outsde the geographic area of interest. Because this can introduce
bias, the accuracy of the Dua System Estimate (DSE) depends on the vdidity of the model and
whether the assumptions of the synthetic modd are satisfied. The purpose of this sudy isto determine
if the assumptions were satisfied for Census 2000 A.C.E. podt-drata, and to measure the effects of any
biases on the DSEs.

(P.3) Variance of Dual System Estimates and Adjustment Factors

This study is designed to evaduate the quality of the Dud System Estimates (DSE) and adjustment
factors by examining estimates of variances and coefficients of variation (CVs). We will compare the
2000 DSE variance estimates and CVsto the 1990 DSE variance estimates and CV's at the national-
level and for various demographic variables.

(P.4) Overall Measuresof A.C.E. Quality

The am of this sudy isto synthesize quality measures from various coverage measurement evauations
and operationa analysesto assess the overall quality of the 2000 A.C.E. Measures such as response
rates, imputation rates, match rates, and correct enumeration rates by various demographic and
geographic groups will be examined and, where possible, compared to the 1990 census rates.

(P.5) Total Error Analysis

Thetota error analysis will examine mode and measurement error in the empirical Dud System
Edimates. For each evauation post-stratum, we will estimate the bias and variance in the net
undercount rete for each type of nonsampling error and estimate the overdl bias and variance in the net
undercount rete.
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Q: Organization, Budget, and Management | nfor mation System
Overview

Research in this category will document headquarters decision making processes and the impact of
headquarters organizationd structure on the decennid census. We plan to study the effectiveness of the
Management Information System (MI1S) and the Cost Modd. The MISis adata warehouse of cost
and progress information for census operations that aso includes an activity schedule for the decennia
census. The cost mode is used to formulate budgets for operations, allocate funds, and to assist in
planning future census operations.  Furthermore, we will conduct an evaudtion that examinestherole
of contracting in carrying out Census 2000.

What Will We Learn?

The findings from these sudies will help the Census Bureau to better manage future censuses and
gmilar projects. These studies will document how well the MIS and the Cost Model worked in helping
us manage Census 2000. We will compare the activities and recommendations of the 2000 research
and development program to what was actualy implemented for Census 2000 to determine which
projects were most beneficid. In addition, we will examine the roles and influences of both externd
and internd entities on planning and implementing the census. Some of the groups that will be studied
include various advisory committees, Office of the Ingpector Generd, Congress, Generd Accounting
Office, Census Bureau Monitoring Board, Census Bureau Executive Staff, and the Department of
Commerce. Other research in this category will give usindght into the effectiveness of hiring
contractors to help conduct Census 2000. We will learn how cost effective our contracts were and
whether contractors are bringing in the expertise needed by the Census Bureau. We will dso address
whether the Census Bureau is losing “ corporate knowledge’ by giving contractors amgjor rolein
conducting Census 2000.
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Organization, Budget, and Management Information System Evaluations

(Q.1) Management Processes and Systems of the 2000 Decennial Census

The purpose of this Sudy is to determine how well various processes and systems worked for managing
Census 2000. Thisandysswill include an evauation of the Management Information System and the
Cost Model. The effectiveness of decision making groups/processes (e.g., Census Operationd
Managers and decison memos) will be assessed. This study will aso look at the organizationa
dructure, roles, and influences of entities such as the Census Bureau Executive Staff, Department of
Commerce, Inspector General, advisory committees, Genera Accounting Office, Census Bureau
Monitoring Board, and Congress. Furthermore, a comparative sudy of management models will be
conducted.

(Q.2) Effectiveness of the Contracting in Carrying Out the 2000 Decennial Census

The god of thisevauation is to messure the effectiveness of contracting in Census 2000. We will ook
at the cogt effectiveness of our contracts dong with whether contractors are bringing in the expertise
that is needed by the Census Bureau. This study will examine how well we managed our contracts and
will determineif we are losing “corporate knowledge’ by giving contractors a greet ded of
respongibility in this decennia census.
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R: Automation of Census Processes
Overview

These studies will examine many of the mgor automated systems designed to support Census 2000. In
generd, we will assess whether the right requirements were defined for each of the systlems and use this
information to guide improvements needed for future censuses and surveys. The systemsto be sudied
indude:

- Telephone Questionnaire Assstance

- Internet Questionnaire Assstance

- Internet Data Collection System

- Operationa Control System 2000 (OCS2000) System

- Pregppointment Management System/Automated Decenniad Adminigtrative Management

Sysem (PAMSADAMYS)

- American Fact Finder

- Data Capture

- Matching, Review, and Coding System

- Accuracy and Coverage Evauation Survey 2000 System

What Will We Learn?

In addition to examining systems requirements, we will also assess other factors such as rdiability and
functiondity, maintenance and security needs, and respondent acceptance. A common protocol will be
designed to include generd questions for the selected automated systems and debriefings will take place.
We will dso identify questions and concerns unique to specific systems.

Note: The plansfor this evauations category are currently being findized. The specific evduationswill be
identified in an updated verson of this document.
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March 29, 2000 DRAFT - Revised

Census 2000 Oper ational Analysesfor Sampling and Estimation

A Brief Overview

Topics covered:

O©CoOoO~NOOULPA~,WNPEF

A.CE. Sample Design

Long Form Sampling

Service Based Enumeration (SBE) Egtimation
P- and E-Sample Missing Data

Dud Sysem Edimation (DSE)

A.C.E. Variance Estimation

Long Form Estimation/Variance Estimation
A.CE. Wegnht Trimming

Generdized Variances

Block Level Edtimetion

Undassfied Eqimation

Housing Unit (HU) Dud System Edtimation (DSE)
A.C.E. Targeted Extended Search



A.C.E. Sample Design

The A.C.E. isamulti-stage sample design. Initidly, the original ICM sample of 750,000
housing units will be selected and be sent to the fidld to be independently listed.  Thislisting
sample is a state-based design and will include an oversample of large block clusters, a
separate sample of smdl block clustersin each state. In addition, a separate sample of
American Indian Resarvation clusters will be selected.  After the sampleislisted, the A.C.E.
sample cdlugter reduction and the smal block subsampling will be done. After theinitid housing
unit matching operation and followup, the large block subsampling will be done to reach the
find A.C.E. interview sample sze. The E-sample will generdly overlgp with the P-sample.

Questions to answer:

What are the sample szes in terms of clusters and expected housing units?
What are the unbiased sampling weights after each stage of sdection?

What are the weighted population distributions by State?

What are the sample sizes (clusters and housing units) by TEA and ACERO?
What's the average number of interviewed A.C.E. housing unitsin a cluster?
What's the sample size (clusters and housing units) by stratum before and after

sampling?

OO OO OO

Processes included:

Initid Sampling

A.C.E. Reduction

Smadl block subsampling
Large block subsampling
E-sample Identification

L ong Form Sampling

Long form sampling uses four sampling rates based on the size (MOS) of the long form
sampling entity (LFSE). MOS s an estimate of occupied housing units. Long form sampling
entities are geographic and datidtica areas digible for the sampling. Sampling rates are
assigned to the collection blocks as follows:

All blocksin Puerto Rico 1-in-6

1-in-2 for governmenta unitsif estimated MOS is less than 800.
1-in-4 for government unitsif MOS is 800 or more but less than 1200.
1-in-8 for census tracts with MOS > 2000.

1-in-6 for dl remaining blocks in tract with MOS less than 2000.

OO OO OO O
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Questions to answer:

What are the sizes of the universe by sampling rates?
What are sample sizes by type of enumeration area?
What are the reponse rates for long form at different geographic level?
What are the response rates for long form by selected household type?

DO OO

Service Based Enumeration (SBE) Estimation

SBE is afundamentdly different gpproach to counting persons without a usud home than was
used in the 1990 Census. SBE counts people at facilities such as shelters, soup kitchens,
mobile food vans and certain outdoor locations. SBE estimation uses the multiplicity estimator
methodology for the estimation of people with no usud residence who use SBE facilities. The
multiplicity estimator depends on the service usage question for shelters, soup kitchens, and
mobile food vans. SBE multiplicity estimation was done in the Census 2000 Dress Rehearsd.
It will be used for Census 2000 for the redigtricting file but not for the gpportionment counts.

We will use multiplicity estimation to estimate the number of persons that use SBE facilities and
do not have ausua home,

Questions to answer:

C How many persons were enumerated as part of SBE on Be Counted Forms (BCFs)
and at shelters, soup kitchens and mobile food vans, and Targeted Non-Shelter
Outdoor Locations (TNSOL ) after unduplication (i.e., gpportionment count)?

C What is the distribution of response and nonresponse to the usage questions by
nonresponse adjustment strata? What is the average respondent usage? (Separate for
shelters and soup kitchens).

C For soup kitchens, what is the distribution of the response to the shelter usage question?

C What isthe multiplicity estimate and gpportionment count by age/sex group? How
many persons were added by the adjustment for casual users (if we use the
adjustment)?

C How many replications were omitted to account for soup kitchen respondents who aso
used shelters?

C What are the answers to the above questions by county and state”?

C For how many counties was it not gppropriate to use the multiplicity estimator?
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P- and E-Sample Missing Data

There are severd types of missing data known to affect the Accuracy and Coverage
Evauaion. These include noninterviewed households, item missing data, and unknown gatus
for variables such as resdence, match, and correct enumeration.

To compensate for missing datawe have 3 proceduresin place. Firdt, anoninterview
adjustment that compensates households that could not be reached for an A.C.E. interview.
Second, a characterigtic imputation to fill in values for person characteristics that are missing.
Finally, an procedure to estimate the probability of match, resdence, or correct enumeration for
those persons for whom we do not have an exact figure.

Questions to answer:

C Level and degree of household nonresponse? by State? by ACERO?

C Didtribution of sample sizes and adjustment factors by noninterview adjustment cell?
C Summary of sample sizes and estimated probabilities for match, enumeration and
residence cdlls?

C Summary a the post-stratum level of effects of each individuad missng data adjustment.
C Level and degree of item missing data? by State? by ACERO?

C Level and degree of missing status? by State? by ACERO?

C Digtributions of imputed and non-imputed characteristics by imputation categories?

C Number and percent imputed for certain race and ethnic characterigtics?

Dual System Estimation (DSE)

DSE was used for the 1990 Census Post-Enumeration survey, the 1995 and 1996 Census
Tegts, and the Census 2000 Dress Rehearsal. For the Dress Rehearsal, DSE was used in
conjunction with raking. For Census 2000 we will use DSE for the Accuracy and Coverage
Evduation (A.C.E.); but there will be no raking.

We will use DSE as part of the Census 2000 A.C.E., to adjust for the undercount for the
redigricting file. DSE will not be used for the gpportionment counts.



Questions to answer:

C

For each A.C.E. post-stratum what are the weighted and unweighted components of
the DSE (census count, insufficient information (11), E-sample totd, correct
enumerations, non-mover matches and total non-movers, out-mover matches and total
out-movers, total in-movers)? What are these summary statistics after collapsing
age/sex? For racelorigin groups? Owners and renters? High and low mail return rate?
MSA/TEA group?

What is the coverage correction factor, undercount rate and undercount by post-
dratum?

Was any collapsing of the 448 post-strata necessary due to sample size? What was the
sample size (P-sample and E-sample) by post-strata?

What is the congstency between the E-sample and P-sample responses for each of the
post-gtratification variables for not imputed and total persons?

A.C.E. Variance Esimation

For the 2000 Census, the methodology that will be used to calculate the variances will be a
dratified jacknife. This methodology will reflect the double sampling, TES, missing data and

DSE.

The variance estimation summearies will focus on the different components of the variance
edimate. We will conduct a quantitative analysis of the contribution of each variance
component (such as the variance that results from imputation of missing data, i.e. , correct
enumeration probability and p-sample matching probability) to the overdl variance estimate of
the dud system egtimate.

Questions to answer:

C

How do observed coefficients of variation compare to expected coefficients of variation
for seected demographic groups? by post-stratum? By State? By Congressiond
Didrict?

Wha' s the contribution of imputing match probability to the overdl variance estimates?
By post-strata?

How do the erroneous enumerations contribute to the overal variance estimate? By
post-strata?



C How do the various stages of sampling contribute to the overdl variance estimate? By
post-strata?

Long Form Estimation/ Variance Estimation

Long form was used in the1990 Census. However, the long form was not used in 1995 and
1996 Censustests. The long form was used in Census 2000 dress rehearsal. For dress
rehearsd estimation is used as an operationa test and will not produce officid long form data
edimates. Thelong form esimation will use aweghting approach including araking
methodology for the dressrehearsd.

Long form estimation for Census 2000 will use aweighting approach which will utilize raking
methodology. Raking will use margina controls from the census data which are not corrected
for coverage error. Then coverage correction factors will be gpplied at the person levd to the
results of raking.

Wewill review operationd tallies which provide on overview of the results from implementation
of the weighting and variance esimation.

Questions to answer:

What are the estimates of householders before applying coverage correction factors?
What estimates of householders after gpplying coverage correction factors?

What are actud variances for long form estimates at different levels of geography?
What are the generdized variances for long form entities at different level of geography?

OO O OO

A.C.E. Weight Trimming

Dueto large block and small block cluster subsampling and oversampling of difficult to
enumerate blocks and inconsstent blocks, there will be variation in the unbiased weights for the
A.CE. sampledesign. If thisvariation istoo large, some weight trimming may be implemented.
For the Dress Rehearsd, a smdl amount of weight truncation was implemented with no
increase in other weights to account for the truncation (not necessary for dua system
edimation). The A.C.E. desgnisnat findized. However, some weight trimming (or truncation)
may be needed. Research continues to determine how to truncate weightsif needed.

Questions to answer:

C How do the dud system estimates and variances compare using trimmed weights and
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not trimming the weights?

C What are the weight distributions by trimming Cells before and after trimming?

C What are the weighted non-matches and non-match rates before and after trimming by
trimming Cdlls? and by Regio/MSA/TEA aress?

C What are the weighted erroneous enumerations and erroneous enumeration rates
before and after trimming by trimming Cells? and by Region/MSA/TEA aress?

C What are the weighted E-sample and P-sample person estimates before and after
trimming by State?

C What are the E-sample and P-sample American Indians on AIR estimates before and
after trimming.

Generalized Variances

For small geographic areas such as blocks, direct variance estimates are smoothed by fitting a
gandard GATT curve. The parameters from these models are provided to data users for
caculation of standard errors. The methodology is equivaent to what was used in dress
rehearsdl.

The generdized variance summaries for A.C.E. data will focus on how well the generdized
variance function modd gpproximated the estimated variances a various geographic levels and
characteristic estimates.

The generdized variance research for Long Form will focus on use of the design factor to
gpproximeate the variances of sample estimates a various leves of geography, particularly
census tracts and block groups.

Questions to answer:

C How well thefit of the weighted GATT Curve mode gpproximeate the estimated
vaiances a dl levels of geography?

C Which leve of geography of the deta, that isfit into the mode, estimates the other levels

of geography the best?

C How well the generdized design factors gpproximate the estimated variances?

C Differences in the design factors for metropolitan satistical area (MSA) versus non
MSA?

C Summary of effect of remova of outliers?



10.

11.

Block Level Estimation

Block level estimation for the 1990 Census Post-Enumeration survey and the Census 2000
Dress Rehearsd assumed that within poststrata the estimated coverage factor gpplied to al
small areas (synthetic assumption). Controlled rounding was used to create whole person
records in order to correct for undercount or overcount.

We will use the synthetic assumption and controlled rounding for block level estimation for the
Census 2000 Accuracy and Coverage Evauation (A.C.E.).

Questions to answer:

C What are the rounded and unrounded counts by post-stratum for each block (prepare a
block file)?

C Using thisfile what are the rounded and unrounded counts by post-stratum at the
county, date, and nationd level?

C At the county, state, post-stratum, and nationa level what are the number of undercount
or over count persons records created by synthetic estimation?

C Wha isthe digtribution of the relative and absolute effect of synthetic estimation on
block totals?

Unclassified Estimation

Unclassfied units are housing units with unknown status (occupied, vacant or nonexistent) and
occupied housing units with unknown population count. The missing status or population count
must be estimated prior to Population Divison's Edit & Imputation. For the Census 2000
Dress Rehearsal unclassified estimation was part of the estimation for Nonresponse follow-up
and Unddliverable as Addresses Vacant sampling. Since this sampling will not be part of
Census 2000, a separate estimation for unclassfied housing unitsis necessary.

The nearest-neighbor hot deck imputation method will be used for Unclassfied Estimation for
Census 2000.

Questions to answer:

C What is the digtribution of classfied and unclassified units by occupied, vacant , and
delete after the completion of unclassified estimation? By LCO, County, and State?
By donor/donee group?

C What is the average household size for classified and unclassfied occupied units after
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the completion of unclassified estimation? By LCO, County, and State? By
donor/donee group?

What percentage of housing units are classified and unclassified prior to unclassfied
estimation? By LCO, County, and State? By donor/donee group?

Based on the A.C.E. post-stratum of the head of household what are the number of
occupied classfied units and their average household size by post-stratum? By A.C.E.
block clusters and non A.C.E. block cluster?

Based on the A.C.E. post-stratum of the head of household what are the number of
occupied unclassfied units and their average household size after unclassified estimation
by post-stratum?

By A.C.E. block clusters and non A.C.E. block cluster?
What are the number of personsin classfied and uncdlassified (imputed by unclassified

estimation) by A.C.E. post-stratum. By A.C.E. block clusters and non A.C.E. block
cluster?

Housing Unit (HU) Dual System Estimation (DSE)

HU DSE was used to support evaluation of the 1990 Census using data from the 1990 Census
Post-Enumeration Survey. For the Census 2000 Dress Rehearsal, HU DSE was planned to
support housing unit long form weighting aswell asfor evauaion. However, HU DSE was
canceled for the Dress Rehearsdl.

We will use HU DSE as part of the Census 2000 Accuracy and Coverage Evauation (A.C.E.)
to support housing unit long form weighting and to evaluate HU coverage.

Questions to answer:

C

For each A.C.E. housing unit post-stratum what are the weighted and unweighted
components of the DSE (census count, E-sample tota, correct enumerations, matches
and tota)? What are the resulting, erroneous enumeration, and match rates by post-
Sratum?

What is the coverage correction factor, undercount rate and undercount by post-
dratum?

What isthe congstency between the E-sample and P-sample responses for each of the
post-gratification variables?



13.

A.C.E. Targeted Extended Search

The Census 2000 A.C.E. will implement a targeted surrounding block search operation,
hereinafter, Targeted Extended Search or smply TES. The rationae isto develop a criteria by
which to identify block clusters that will benefit the most from surrounding block search. In
1990, the mgjority of the matches found in surrounding blocks were in addresses that were
incorrectly geocoded in asurrounding block. Thus, the targeting criterion or criteriawill be
based on information or factors which give evidence of census geocoding error. For instance;
block clusters with high rates of A.C.E. housing units without a census match (coded ClI) and/or
census geocoding error (coded GE) will beincluded inthe TES. The god of this operation is
to increase both the matching and correct enumeration rates compared to adesign that limits
the search to the A.C.E. block clugter.

Quedtions to be answered:

C Summary of TES block clusters by certainty strata, TES sampling universe and out of
scope?

C Summary of TES block clusters by State and A.C.E sampling stratum?

C What % of gecoding and P-Sample nonmatches are accounted for in the TES blocks
based on initid housing unit information? Include digtribution of gecoding and
nonmatches for A.C.E. block clugters.

C What' s the effect of the TES on the DSE for total population? By posistrata? By
race/Hispanic Origin group?

C What is the effect of TES on each Post-stratum’ s match and correct enumeration rate?

C What' s the effect of the TES operation on the reliability of the DSE’S? By podtdirata?
By race/Hispanic Origin group?
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Minutes of the Executive Steering Committee on
Accuracy and Coverage Evaluation (A.C.E.) Policy (ESCAP) Meeting # 6

March 22, 2000
Prepared by: Maria Urrutia and Annette Quinlan

The sixth meeting of the Executive Steering Committee on Accuracy and Coverage Evauation Policy
was held on March 22, 2000 at 10:30. The agendafor the meeting was an overview of A.C.E. 2000
Evduations.

Personsin attendance:

Kenneth Prewitt
William Baron
Nancy Potok
Paula Schneider
John Thompson
Jay Waite

Bob Fay
Howard Hogan
Ruth Ann Killion
Susan Miskura
Tommy Wright
Donna Kogtanich
LouisaMiller

Rg Singh

Rita Petroni
Carolee Bush
Maria Urrutia
Annette Quinlan

[ A.C.E. 2000 Evaluations

The A.C.E. 2000 evauations are arranged into two basic categories. (1) operationa summaries
and (2) A.C.E. evduations. These were discussed with the ESCAP.

1 Operational Summaries



These are evaduations that will provide red time results of key A.C.E. Sampling and
Edimation activities. These evauations result from the verification process, and as such
will be available for the decision process on determining whether to use A.C.E. to
adjust the redigtricting data required by PL-94-171. Donna Kostanich distributed a
brief overview of Census 2000 Operational Andyses for Sampling and Estimation that
will be conducted by DSSD daff. Thisoverview included a short description of key
A.C.E. processes and included a summary of the measures that will be produced for
each activity. Comments or additiona suggestions are welcome and should be sent to
Donna Kostanich by May 5.

The highlights of these evaluaions included A.C.E. Sample Design, P- and E-Sample
Missng Data, Dud System Esgtimation (DSE), A.C.E. Targeted Extended Search, and
A.CE. Weight Trimming. The discussion on A.C.E. weight trimming raised a sengtive
issue. The potentid use of weight trimming may conflict with our plans to completely
prespecify the A.C.E. methodology. It was decided that the ESCAP will review and
aoprove any usage of weight trimming for the A.C.E. Thisissue will berevisted a a
future ESCAP mesting.

A.C.E. Evaluations

Ruth Ann Killion digtributed study plans for three sets of A.C.E. Evauations. They
described A.C.E. Operations Evduations, Coverage Evaluations for A.C.E., and
A.CE. Satigicd Design and Estimation Evauations. These are long term evauations
based on additiona research, such as re-interview studies, that would be used to assess
the overdl accuracy of the A.C.E. Asan attachment to the study plans, background
information for the Total Error Modd study evauations was provided. All handouts
are included with these minutes.

The A.C.E. Evauations conducted by PRED staff will occur after Censusand A.C.E.
processing operations have been completed. The ESCAP requested that Ruth Ann
Killion and her g&ff review the evauations to determine whether any preliminary
findings would be available to assst in the review of the A.C.E. results prior to rdleasing
redigtricting data.

There was discussion of the concept of the Total Error Mode and the key evauations
that will be used to congtruct it. In short, the Tota Error Modd presents an overdl
quantification of the sampling and nonsampling errors associated with the A.C.E. and
the Census data adjusted based on the A.C.E. results. The Total Error Mode
incorporates and combines the individua evauation components to produce an overal
measurement of accuracy. The results of the Total Error Mode Evauation will not be



available until late 2001.
. Next M eeting

The next meeting scheduled for Wednesday April 12, 2000 will discuss A.C.E. Post-
dratification.
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